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ITPOTPAMMA KYPCA XUMHUH VIA 10-11 KITACCOB

Mocksa 2014



10 xkiace
IMosicHuTEIbHASA 3aIMCKA

PaGouas mporpamma o xumuu B 10 Kj1acce cocTaBiieHa Ha OCHOBE MPOTPaMM
E.E.MunuenkoBa, P.I".1iBaHoBO# 10 oprannyeckoi xumu (1 yaca B Hezelmo,
o0II1ee YMCII0 9acoB 10 Kypey — 34), COOTBETCTBYIOIIETO CTAaHAAPTY CPEIHETO
obmiero oOpazoBaHus (6a30BbINM ypoBeHb) K yueOHUKY [IBeTkoBa JI.A.
«Opranunueckas xumus 10-11» uznarenscrBa Biagoc.

XuMHsl, KaKk 0JIHa U3 OCHOBOIOJIAraroiux o01acTeil ectecTBO3HaHUS,
SBJISIETCS] HEOTHEMJIEMOM YaCThIO TYMaHUTAPHOTO 00pa30BaHUs IIKOJIbHUKOB.
Kaxx1p1i1 uenoBek »KUBET B MUPE BEIIECTB, TO3TOMY OH JIOJIKEH UMETh MOHITHE 00
UX COCTaBE, CTPOECHUH, IPEBPAILEHUSX, IPAKTUIECKOM UCIIOJIb30BaHUU, a TAKKE
00 OMacHOCTH, KOTOPYIO OHU MOTYT IPEJICTABIIATb.

N3yyast XuMu10, yyaluecs y3HaoT O MaTepUaIbHOM €IMHCTBE BCEX
BEILECTB OKPY’KAIOIIEr0 MUPA, 00YCIOBIEHHOCTH CBOMCTB BELIECTB UX COCTABOM
Y CTPOEHHUEM, TO3HABAEMOCTHU U IPEICKA3yEMOCTH XUMUYECKHX SIBJICHUU.
N3yyeHue CBOMCTB BELIECTB U UX MPEBPALIEHUI CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHHU, & TPaKTUYecKas padoTa ¢ BelecTBaMHu (J1adbopaTopHbIe
OMBITHI) — TPYAOJIIOOUIO, aKKYpaTHOCTH U coOpanHocT. Ha npumepe xumuu
y4aluecs Moiay4yaroT MPEeACTABICHHS O METOAaX MO3HAHUSA, XapaKTEPHBIX JIJIs
€CTECTBEHHBIX HayK (3KCIIEPUMEHTAIILHOM U TeopeTruueckoM). [Ipeanaraemplit
KypC XUMHH 0a3upyeTcs Ha 3HAHUSX, OJYUYEHHBIX YYalllUMUCA B OCHOBHOM
oOmreoOpa3zoBarenbHO 1mKoJie. OH HE BBIXOAUT 32 PAMKHU 00s3aTEIbHOTO
MUHUMYMa 00pa30BaHUs M pacCUMTaH Ha JIBa yaca B HeJemo. B pesynbrare
OCBOEHHUS IAaHHOTO Kypca yJalluecs nojiydyaT HeoOX0oAUMbIe 3HaHUSI 00
OKPY’KaIOIIIMX BEIIECTBAX U WX MPEBPAILECHUAX, & TAKKE O XUMUU BaXKHEUIINX
IPUPOAHBIX U MPOMBIILIEHHBIX MpoiieccoB. OHU OBIAACIOT HEKOTOPHIMU
METOJaMH paboThI C BEUIECTBAMH, HAy4aTCs OCMBICIIEHHO OJIXOIUTh K
pa3IMYHBIM XUMHUYECKHUM SIBICHUSAM. XUMHUYECKHE 3HAHUS CTAHYT OCHOBOM
(bopMHpPOBaHUS SKOJOTUYECKON KYIbTYPhI IIKOJbHUKOB, FPAMOTHOIO MTOBEACHUS U
HABBIKOB 0€30MacHOT0 OOpaIleHus C BEIIECTBAMU B MOBCEAHEBHOM kn3HU. PaboTa
Ha ypOKax BKJIIOYAET KaK U3YYEHUE TEOPUH, TAK U NPOBEICHUE XUMUYECKUX
OMbITOB. B 3aBUCUMOCTH OT Hanuuus 000pYyI0BaHUSI, PEAKTUBOB, a TAK)KE BPEMEHHU
Ha MPOBEJACHUE HKCIIEPUMEHTA, YUUTEIIb BEIOUPACT T€ WM UHBIE OMBITHI JJIsI
JIEMOHCTpPAILIMU U CAMOCTOSITENIbHOM paboThl yuanuxcs. TeopeTuueckyro OCHOBY
OpPraHUYECKON XMMHUHU COCTABIISIET TEOPHUS CTPOCHHUS B €€ KIIACCHUYECKOM
NOHUMAaHUHU — 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX XUMHUYECKOTO CTPOECHMUS, T. €.
OT PacHoJIOKEHUSI aTOMOB B MOJIEKYJIAX OPTaHUYECKUX COCIMHEHUI COTJIACHO
BaJICHTHOCTH. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE OPraHUYECKHUX
COEJIMHEHUM MPU TOM KOJMYECTBE YacOB, KOTOPOE OTIYLIEHO HA U3yUYEHUE
OpraHUYeCcKO XMMHUHU, pacCMaTPUBATh HE MPEJICTABIISAECTCS BO3MOKHbBIM. B
COJIep>KaHUM Kypca OpraHnYeCKOM XUMHH ClIeJIaH aKLEHT Ha MPaKTUYECKYIO



3HaYUMOCTh yueOHoro Matepuana. [loaToMy usyueHue npeacTaBuTencii Kaxioro
KJIacca OPraHUYEeCKUX COCTMHEHUN HAYMHACTCS ¢ MPAKTUIECKON TTOCBUIKH — C UX
noJydeHusi. B 0OCHOBY KOHCTpYHMPOBAaHUS Kypca MOJIOKESHA Uesl O IPUPOTHBIX
UCTOYHUKAX OPTaHUYECKUX COCTUHEHUHN M X B3aUMOIPEBPAIICHUSAX, T. €. UICH
TCHETUYCCKOM CBSI3U MEXKy KJIacCaMHU OPTaHWYECKUX COeNMHEHUH. 3yueHue
XUMHU Ha 0a30BOM YPOBHE CpeJIHETO (TIOJIHOTO0) 00IIero 00pa3oBaHus HAIIPABICHO
Ha JIOCTIDKEHUE CIICIYIOMINX IeIe:

OCBOCHME 3HAHUM O XUMHUYECKON COCTABIIAIOLIEN €CTECTBEHHOHAYYHON
KapTUHBI MUPA, BAKHEUIITUX XUMUYECKUX TTOHITHAX, 3aKOHAX U TEOPHSIX;

OBJIajIeHHe YMEHHUSIMH MPUMEHSTh MOTYUYCHHbIC 3HAHUS 151 OOBSICHEHHUS
pPa3zHOOOpa3HBIX XUMHUUECKHUX SIBICHUI U CBOMCTB BEIIECTB, OLIEHKH POJIU XUMHUU B
pPa3BUTUU COBPEMEHHBIX TEXHOJOTUHN U MOJTYYCHUH HOBBIX MaTepUAJIOB;

pPa3BHUTHE MTO3HABATEIBHBIX HHTEPECOB U MHTEIUICKTYaTbHbBIX
CTIOCOOHOCTEH B MPOIIECCe CaMOCTOSITEILHOTO MMPUOOPETEHUS XUMHUSCKUX 3HAHUH
C UCTOJIb30BaHUEM PA3IMUYHBIX UCTOYHUKOB UH(MOPMAIH, B TOM YUCIIE
KOMITbIOTEPHBIX;

BOCIIUTAHMeE YOSKICHHOCTU B MMO3UTUBHON POJIM XUMHUU B KU3HU
COBPEMEHHOT0 00I11eCTBA, HEOOXOAUMOCTH XUMUYECKH TPAMOTHOTO OTHOLIEHUSI K
CBOEMY 3I0POBBIO U OKPY’KaIOLIEH CpE/IE;

NpUMeHeHue MOJTYYSeHHBIX 3HaHUIM U YMEHUH 1 0€3011acCHOTO
UCTIOJIb30BaHUs BEIIECTB U MAaTEPUAJIOB B OBITY, CEJTLCKOM XO3SHCTBE U HA
MIPOM3BOJICTBE, PEIICHUS IPAKTHUECKHX 3a7a4 B TOBCETHEBHOM JKU3HH,
IpeIypPEeKACHUS IBICHUIN, HAHOCSIINX BPE] 3A0POBBIO UEJIOBEKA M OKPYKAIOIICH
cpere.

KomuecTBO KOHTPOIBHBIX paboT 3a Tog — 3

KonnuecTBo nmpaktudyeckux padboT 3a rog — 3

Jannas paboyasi mporpaMma peaau3yeTcsi IPU UCTIOIb30BaAHUH
TPaJUIIMOHHON TEXHOJIOTUU OOYUEHHS, a TAKXKE DJIEMEHTOB IPYTUX COBPEMEHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUMN, IEPENOBBIX (POPM U METOJIOB OOYUEHUSI, TAKUX KaK
pOoOJIEMHBIN METOJI, pa3BUBaIOIIee 00ydeHUE, KOMITBIOTEPHBIE TEXHOJIOTHH,
TECTOBBIN KOHTPOJIb 3HAHUU U JIP. B 3aBUCUMOCTH OT CKJIOHHOCTEH, TOTPEOHOCTEH,
BO3MOYKHOCTEH M CIIOCOOHOCTEN KaXKI0TO KOHKPETHOTO KJlacca B apaJlie.

JInuHOCTHBIE pPe3yJIbTATHI 00yUYEeHHUSA

Yyanmuiics T0MKEH:

3HATh U IOHUMATD:

OCHOBHbBIE€ UCTOPUYECKUE COOBITHUS, CBSI3aHHBIE C PA3BUTHEM XUMHHU U
00IIIeCTBA;

JOCTUKEHHSI B 00JIACTH XUMUU U KYJIbTYpHBIE TPAAUIIUH (B YACTHOCTH,
Hay4YHbIE TPANULIAN)CBOEH CTPaHbL;

OOLIEeMHUPOBBIE JOCTUKEHHSI B 00JIACTH XUMUU;

OCHOBHBIE TPUHIUIIBI U ITPABUJIA OTHOLIEHUS K IPUPOE;

OCHOBBI 3I0pOBOT0 00pa3a KU3HU U 3/J0pPOBbecOEperarux TEXHOJIOTHil;



MpaBuJjia TOBEICHUSI B UPE3BBIUYAWHBIX CUTYAIUSIX, CBI3aHHBIX C
BO3/ICHICTBHEM Pa3TUYHBIX BEIIECTB;

OCHOBHBIC TTpaBa M 00s13aHHOCTH TPakIaHWHA (B TOM YHKCJIE yYaIlerocs),
CBSI3aHHBIC C JTMYHOCTHBIM, MPOPECCHOHATBHBIM M KU3HEHHBIM
CaMOOTIpE/ICIICHUEM;

COILIMATIFHYIO 3HAUMMOCTh U COJIepIKaHne PodecCuil, CBSI3aHHBIX C XUMUEH;
HCNBITHIBATH!

YYBCTBO TOPJIOCTH 32 POCCUHCKYIO XUMHUECKYIO HAyKy U yBa)KEHHE K
WCTOPUU €€ PA3BUTHUS,

YBaXEHUE U MIPUHITHE TOCTHKECHUN XUMHUHN B MUPE;

000Bb K MPUPOJIE;

YBaXEHUE K OKPYKAIOIIUM (yJaIIUMCS, YIUTEISIM, POJAUTEIISM U Jp.) —
YMETh CIIyIIaTh U CIIBIIIATH MApTHEPA, MPU3HABATH IPABO KAXKIOTO Ha
COOCTBEHHOE MHEHHE, TPUHUMATh PEIICHHUS C YISTOM MO3UIINI BCEX YUYaCTHHUKOB,

YYBCTBO MPEKPACHOTO U ICTETUUYECKUX UYBCTB Ha OCHOBE 3HAKOMCTBA C
MHUPOM BEIIECTB U UX MIPEBPAIICHHUI;

CaMOYBa)XECHHE U SMOIIMOHAIILHO TIOJIOKHUTEIIbHOE OTHOIIIEHUE K ce0e;
NPU3HABAT!

LIEHHOCTb 3/I0POBBS (CBOETO U APYTUX JIFOJCH);

HEO0OXOIUMOCTh CAMOBBIPAKEHHUSI, CAMOPEAIU3AIUH, COLIUATIEHOTO
MIPU3HAHUS,

0CO3HABATh!

TOTOBHOCTH (MM HETOTOBHOCTH) K CAMOCTOSITEIbHBIM TTOCTYITKaM |
JEHCTBUSIM, OTBETCTBEHHOCTD 32 MX PE3yJIbTATHI;

TOTOBHOCTbH (MM HETOTOBHOCTB) OTKPBITO BBIpAXKaTh M OTCTaWBaTh CBOIO
TTO3UIINIO ¥ KPUTHYHO OTHOCUTHCS K CBOUM ITOCTYTIKAM;

NPOSIBJISATD.

HKOJIOTMYECKOE CO3HAHUE;

100pOKeNaTeNbHOCTD, JOBEPHE U BHUMATEIBHOCTD K JIFOJISIM, TOTOBHOCTbH K
COTPYIHUYECTBY U JPYyk0€, OKa3aHUIO TTOMOIIU TEM, KTO B HEM Hy X IaeTCs;

00001IIeHHbIN, YCTONYHMBBIN 1 U30MpaTEIbHBIN MO3HABATEIBHBIA HHTEPEC,
WHUIIMATUBY U JIFOOO3HATEIBHOCTh B U3YUYEHUU MUpPA BEUIECTB U PEAKITUH;

IEJIeYCTPEMIICHHOCTh U HACTOMYMBOCTH B JIOCTUKEHUU 11€JI€H, TOTOBHOCTH K
MIPEOIOJICHUIO TPYIHOCTEM;

yOEXKIEHHOCTh B BOBMOYKHOCTH TTO3HAHUS TIPUPOIBI, HEOOXOTUMOCTH
pPa3yMHOTO MCIOJIb30BAaHUS JOCTIKEHUH HAYKU U TEXHOJIOTUH JJI Pa3BUTHS
00IIIeCTBA;

yMeThb.

YCTaHABJIMBATB CBS3b MEXKIY IEIbI0 U3YUCHUS XUMHUHU U TEM, JUISl 4eT0 OHa
OCYILECTBIISIETCS (MOTUBAMMU);

BBITIOJIHATH KOPPUTHPYIOIITYIO CAMOOIICHKY, 3aKII0YAIONTYIOCS B KOHTPOJIE
3a MPOIIECCOM U3yUYEHUS XUMUU U BHECEHUU HEOOXOANUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX dTAraM M ClIoco0aM U3y4eHHS Kypca XUMUU;



BBINOJIHATH PETPOCIEKTUBHYIO CAMOOLICHKY, 3aKJIFOYAIOIIYIOCS B OLICHKE
MIPOIIECCA U PE3YJIbTATa U3YUEHHS Kypca XMMUU OCHOBHOM LIKOJIbI, IOJIBEICHUN
UTOTOB HAa OCHOBE COOTHECEHUS LIEJIEH U PE3YJIbTATOB;

CTPOUTH KU3HEHHBIE U IPO(HECCUOHATBLHBIC IJIAHBI C YYETOM KOHKPETHBIX
COIIMAJIbHO UCTOPUYECKHUX, TOJIUTHYECKUX U IKOHOMUYECKUX YCIIOBHIA;

0CO3HaBaTh COOCTBEHHbBIE IIEHHOCTH U COOTBETCTBUE UX MPUHUMAEMbIM B
YKW3HU PELICHUSIM;

BECTHU TUAJIOT HA OCHOBE PABHOMNPABHBIX OTHOILICHUN U B3aUMHOIO
YBAXKECHUS;

BBIJICTISITh HDABCTBEHHBIN ACTIEKT MOBEACHUS U COOTHOCUTH MOCTYTKHU (CBOU
U JPYTUX JIIOJeH) U COOBITUS C MPUHSITHIMU 3TUYECKUMU HOPMaMU;

B IIpeJiesiaX CBOMX BO3MOXKHOCTEN TPOTUBOJICHCTBOBATH JICUCTBUSIM U
BITUSTHUSIM, TIPEACTABIISIIONTAM yTPO3y KU3HH, 37J0POBBIO U 0€301TaCHOCTH
JMYHOCTHU U OOIIECTBA.

IIpeameTHbIe pe3yJIbTATHI 00yUEeHUSA

Yyamuiics 10/15KeH YMETh!

NPOBOJAUTH PAacUeThI 110 GOpMyJIaM U YpaBHEHUSIM XUMUUYECKUX PEaKIIUi;
MOHUMATh CMBICI (POPMYJITBI XUMUYECKOTO COCAMHEHUS M YPaBHEHUS PEAKIINH;
IIOHUMATh CYIIHOCTh OKUCIIUTEIBHO BOCCTAHOBUTEIIBHON PEAKIIMU KaK IIpoLecca
nepeHoca JIEKTPOHOB; KIACCU(PUITMPOBATh U3yUYEHHbBIE XUMUYECKUE COSTUHEHUS
10 Pa3HBIM MIPU3HAKAM,;

ONMCHIBATH JICMOHCTPAIIMOHHBIC U JTA0OPATOPHBIE HKCIIEPUMEHTHI C
M3yYECHHBIMH BEILIECTBAMM;

AHAJU3MPOBATH SKCIIEPUMEHTHI U TEOPETUUECKUE CBEICHUS, I€JIATh U3
HUX YMO3aKJIIOUCHUS U BBIBOJBI;

HCI0JIb30BATh TAKUE UHTEIUICKTYaJbHBIC ONEPAllN, KaK aHAJIN3 U CUHTE3,
CpaBHEHUE, 0000I1IIeHre, CUCTEMATU3AIINSI, [IOUCK aHAJIOTOB;

WJIIOCTPUPOBATH Ha KOHKPETHBIX IPUMEPAX CIIOKHOCTh CTPOCHUS
MaTepuu, MHOTOOOpa3ne BEIeCTB;

00BbSICHATH IPUYMHBI 3TOT'0 MHOT000pa3us (Ha mpuMepe MPOCTHIX BEIIECTB
— aJJIOTPOMHS);

PACHIMPATH UHTEIUIEKTYAJIbHBIN KPYTro30p 3HAHUSIMU 00 UCTOPUU OTKPBITHS
AJIEMEHTOB U UX COCIMHEHUM, 00 OCHOBHBIX MPUHITUIIAX M 3aKOHOMEPHOCTSX
€CTECTBEHHBIX HAYK;

CTPYKTYPHPOBATh U3YYCHHBIN MaTepuaa U XUMUYECKYIO HH(OpMAILIHIO,
MOJYYEHHYIO U3 IPYTUX UCTOYHUKOB;

OTJIMYATH KJIACCHI OPTaHMYECKUX BEILIECTB M0 COCTaBY U CTPOCHHUIO;

HAXOJAMUTh MPU3HAKU CXOJICTBA U PA3JINUMs BEIIECTB KIACCOB: aJKaHbI,
AJKCHBI, AIKAIUEHBI, AJTIKUHBI, APEHBI, OJTHOATOMHBIE U MHOTOATOMHBIE CITUPTHI,
(b eHoITBI, aNTbIeTHIBI, KAPOOHOBHIE KUCIIOTHI, CIIOKHBIE Y(PHUPHI, )KUPBI, YTIECBOIBI,
aMUHBI, AMUHOKHCIIOTBI, OCJIKH, TUIACTMACCHI, KAyIyKH, BOJIOKHA;

BBISICHAITH CXOJICTBO U PA3JIMUUS OPTAHUYECKUX U HEOPTaHUYECKHUX
BEIIECTB.

MeTanpeaMeTHblIe pe3yJbTAThI 00y4eHUs!

Yyammics 10/15KeH yMeTh!



NPUMEHSITh UMEIOIINECS 3HAHUS ¥ HABBIKK apru(METUUECKUX U
anre0panyecKrX pacuyeToB K PEHICHUI0 XUMHUYCCKUX 3a]1a4;

Pa3BUBATh CIIOCOOHOCTH T€HEPHUPOBATh HJICH U ONPEICIIATh CPEACTBA,
HEOOXOMMBIC JUTS KX Pealli3alliu;

CTPOMTH KJIACCH(PUKAILIUIO Cpa3y IO HECKOJIBKUM ITPU3HAKaM CpaBHEHUS (Ha
pUMepe XUMUYSCKHUX PEaKInii), TOHUMas OTPaHUYCHHOCTD JTF000M
KJ1acCU(pHKaINN;

OCYHIECTBJIATH XUMUYCCKUN IKCIICPUMEHT, aHATTU3UPOBATh
AKCIIEPUMEHTAILHBIC TAHHEIC;

KJIaccu(pUIMPOBATH BEIIECTBA 110 Pa3HBIM MPU3HAKAM CPABHCHUS,
CTPOUTH, BEIIBUTATh U (POPMYIIUPOBATH THITOTE3HI;

COMOCTABJISITH OIIO3UIIMOHHBIE TOUKH 3PCHUS HAa HAYUHYIO TIPO0IeMy;

HCMO0JIb30BaTh TAKHE HHTEIJICKTyIbHBIC OTICPAINN, KaK aHAIN3 ¥ CHHTE3,
CpaBHEHHUE, 0000IIEHNEe, CHCTEMAaTU3aIIHSI, [IONCK aHAJIOTOB;

WJIIOCTPUPOBATH HAa KOHKPETHBIX ITPUMEPax CIOKHOCTb CTPOCHUS
MaTepuH, MHOT00Opa3ue BEIIeCTB;

00BSICHATD IIPUYHHBI 3TOI'0 MHOTO00pa3us ;

pacHIMPSATh UHTSIUICKTYaIbHBIN KPYTro30p 3HAHUSAMH 00 UCTOPUHU
OTKPBITHS AJIEMEHTOB U UX COSAMHEHUM, 00 OCHOBHBIX MPUHIIMIAX
3aKOHOMEPHOCTSX €CTECTBEHHBIX HAYK; );

CTPOMTD, BEIBUTATH i (POPMYIHUPOBATH THUIIOTE3HI;

COMOCTABJISITH OIMTO3WIIMOHHBIEC TOUKH 3PCHHS Ha HAYIHYIO TIPOOIeMYy;

HCMO0JIb30BaTh TAaKHE HHTEIJICKTYIbHBIC OTICPAIlAN, KaK aHAIN3 ¥ CHHTE3,
CpaBHEHHE, 0000I1IeHIE, CUCTEMATU3alIUsI, TOUCK aHAJIOTOB;

WLTIOCTPUPOBATH HA KOHKPETHBIX MMPUMEPaX CI0KHOCTh CTPOSHUS
MaTepuu, MHOTOOOpa3ue BEIECTB;

00BSICHITh IIPUYHHBI 3TOI'0 MHOT000pa3usl; paclIuPsATh HHTCIUICKTYJIbHBIM
Kpyro30p 3HaHUSIMHU 00 UCTOPHUU OTKPBITHS DJIEMEHTOB M X COSMHECHHM, 00
OCHOBHBIX IMPUHITUIIAX U 3aKOHOMEPHOCTSIX €CTECTBCHHBIX HAYK;

JeJ1aTh BEIBOJIEL;

MPOBOAMTH KOPPEIAINIO MEXK]TYy COCTABOM, CTPOCHHUEM U CBOMCTBAMH
BEIIIECTB;

onpeessiTh IIEIU U 33J1a4d JEATCIBHOCTH U MPUMEHSTh UX Ha MPaKTHKE;

MOHMUMATh JIOTUKY HAYYHOTO TIO3HAHUS.

OCHOBHOE COAEPKXAHHUE

Brenenue. [Ipenmer oprannyeckoid xumun. CpaBHEHHE OPraHUYECKUX
COEIMHEHUN ¢ HeopraHndeckuMu. [IpupoiHbie, ICKYCCTBEHHBIE U CHHTETUYECKHUE
OpraHUYECKUE COCTMHEHUS.



Tema 1. Teopust cTpoeHUsI OPraHUYECKUX COCTUHECHUM.

BaneHTHOCTh. XMMHUECKOE CTPOCHHE KaK MOPSAIOK COCIUHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO UX BaJE€HTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU
XUMHYECKOTO CTPOCHHSI OpraHUYECKUX coennHeHui. [IondaTre o romosioruu u
TOMOJIOTaX, H30MEPHUH U M30Mepax. XUMHIECKHe (GOpMYIIbl U MOACIIA MOJICKYJT B
OPraHUYEeCKON XUMHH.

Tema 2 . YrineBoaopoipl ¥ X IPUPOAHBIE UCTOUYHUKU. [IprpoaHsIii ras.

Auikansbl. [IpupoiHbIii ra3 kak TOImBo. [IpenmyiiecTsa npupoaHOTO rasa
nepen ApyruMu Buaamu Torrsa. CocTaB IpUPOJHOTO ra3a. AJIKaHBbIL:
TOMOJIOTHYECKHAN psAJl, U30MEPHS M1 HOMEHKIIATYpa alKaHOB. XUMUYECKUE
CBOMCTBa aJIKaHOB (Ha MpUMEpE METaHa U 3TaHAa): TOPEHHUE, 3aMEIlICHUE,
pasnoxkeHue u neruapuposanue. [[pyuMeHeHre alkaHOB HA OCHOBE CBOWCTB.

AJIKEHBI. DTUJIEH, €ro MOoJy4YeHHue (IeTUIPUupPOBAHUEM dTaHa U
Jeruaparanuen stanona). XuMUYeCKUe CBOMCTBA ATHJICHA: TOPEHHUE,
KaueCTBEHHbIC peakiuu (oOeciiBeunBaHe OPOMHOM BOJIBI M pacTBOpa
nepMaHTraHara Kajuus), Tuapartanus, noiumepusanus. [lomusTuien, ero cBoiicTBa
U nipuMeHeHue. [Ipumenenune sTuineHa Ha OCHOBE CBOWCTB.

AnkanueH bl 1 kKayuyku. [ToHsiTue 00 ankagueHax Kak yriaeBojopoaax ¢
JIBYMsI IBOMHBIMU CBSI3IMHU. XMMHUUECKHE CBOMCTBA OyTaaneHa-1,3 u nu3onpexa:
oOeciiBeunBaHNEe OPOMHOM BOJIbI U TTOJIMMEPHU3ALIMS B Kayuyku. Pe3uHa.

AJKUHBI. ATIETUJIEH, €ro MOJy4YeHUE MTUPOJIM30M METaHa U KapOUJIHBIM
criocoboM. XMMUYECKHE CBOMCTBA alleTUJICHA: TOPEHHE, 00ECIIBEUMBAHKE
OpOMHOI1 BOJIbI, MPUCOEAMHEHHUE XJIOPOBOIOPOa U TuipaTarus. [[pumenenne
aleTUJICHAa Ha OCHOBE CBOMCTB. Peakuus nosmmepu3anui BUHWIXJIOPU/IA.
[ToAMBUHWIXJIOPU]T U €70 TPUMEHEHHUE.

benzoi. ITomyuennue 6eH30I1a U3 TEKCaHA U alleTHICHA. XUMHYECKUE
CBOMCTBa O€H301a: TOPEHUE, raJoreHUpOBaHNe, HUTpoBaHue. [[puMeneHune
OEH30J1a Ha OCHOBE CBOMCTB.

Hedts. CoctaB u nepepadborka negtu. Hegrenpoaykrel. beHzun u nonstue
00 OKTaHOBOM YHCIIC.

Tema 3. Kucnopojacoaep:xaniue opraHuuecKrie COeIMHEHUS U UX
MPUPOJIHBIE UCTOYHUKH.

EnrHCTBO XMMUYECKOW OpraHu3aluy )KMBbIX OPraHU3MOB. XUMUYECKUN
COCTaB JKHBBIX OPTaHU3MOB.

Cnuptsl. [Tonyuenue 3TaHos1a OpOKEHUEM TTIIOKO3bI U THApaTaluen
sTuieHa. [ uapokcunbpHas rpynmna kak ¢pyHkiuoHansHas. [IpencraBienue o
BOJIOPOJAHOM CBSI3U. XMMHUYECKUE CBOMCTBA 3TAHOJIA: TOPEHUE, B3AUMOJCHUCTBUE C
HaTpHUeM, 00pa30BaHUE IPOCTHIX U CIOKHBIX 3(PUPOB, OKUCIICHUE B JIbJICTHI.
[IpuMeHeHue 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0 MOCJIEACTBUS U



npenynpexaenue. [lonstue o npenenbHbIX MHOIOATOMHBIX CliMpTax. [ muuepun
KaK MPEACTaBUTENb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOTr0aTOMHbIE cIUPTHL. [[pruMeHeHne rnIepuHa.

KaMeHHBIH yTOJIb.

®enon. Kokcoxumuueckoe npou3BOACTBO U €ro npoaykuus. Ilomyyenne
¢deHoma KOKCOBaHHEM KaMEHHOTO yriisi. B3auMHOe BIUSHUE aTOMOB B MOJICKYJIE
deHoma: B3aMMOCHCTBHE C THIPOKCUIOM HATPHUS U @30THOM KUCIOTOM.
[Tomukonaencanus ¢peHosa ¢ GopMaibIeTuaoM B peHOI(DOpMaThACTUIHYIO
cmoity. [IpuMenenne geHosia Ha OCHOBE CBOMCTB.

Anpaerunsl. [loyuenue anpaeruoB OKMCIEHUEM COOTBETCTBYIOIINX
CIIUPTOB. XMMHUYECKHE CBOMCTBA aJIbJIETUIOB: OKUCICHHE B COOTBETCTBYIOIIYIO
KHMCJIOTY ¥ BOCCTAaHOBJICHUE B COOTBETCTBYIOIIMM criupT. [[pumenenune
(dbopmaibJieruia U aleTaableruia Ha OCHOBE CBOWCTB.

Kap6onoBsie kuciotsl. [lonydeHue kapOOHOBBIX KUCIOT OKUCIEHUEM
anbAETUI0B. XMMUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: OOIIME CBOMCTRA C
HEOPraHWYECKUMU KUCJIOTaMU U peakuus sTepupukanuu. [Ipumenenne ykcycHoi
KHMCJIOTBI HA OCHOBE CBOMCTB. BBICIINE KUPHBIE KUCIOTHI HA IIPUMEPE
[IaJIbMUTUHOBOM U CTEAPUHOBOM.

Crnoxxsble 3¢upsl 1 KUpbL. [lomyueHne ciioxHbIX 3PUPOB peakiue
srepudukanun. Cioxusie 3(pUpsl B IpUpojie, ux 3HaueHue. [I[pumenenue
CJIOXHBIX 3()MPOB HAa OCHOBE CBOMCTB. JKUpHI Kak Cl0xkHbIE 3pHupbl. XUMUYECKUE
CBOMCTBA KHUPOB: TUAPOIN3 (OMBIIIEHUE) U TUAPUPOBAHUE KUIKUX JKAPOB.
IIpuMeHeHune KUPOB HA OCHOBE CBONCTB.

VYrneBoabl. YrieBobl, X KJIaCCU(PUKAILUA: MOHOCAXapuabl (TJII0K03a),
Jucaxapuibl (caxaposa) U MmoyMcaxapuabl (Kpaxmall U 1eJUIii03a). 3HaueHHe
YIJIEBOJOB B )KUBOW MPUPOJIE U B )KU3HU YeJIOBEKA. [ JIFOKO3a - BEIIECTBO C
JBOMCTBEHHON (DYHKUHEH - albJAETUAOCTUPT. XUMUYECKUE CBOMCTBA TIIFOKO3bI:
OKHUCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B COPOUT, OpOKEHHE
(MonouHOKHCIIOE ¥ cUpTOBOE). [I[puMeHeHne rroKo3bl Ha OCHOBE CBOWCTB.
Jucaxapuael 1 nonucaxapuasl. IIoHATHE 0 peakIUsIX MOJIUKOHICHCALUN U
IUAPOJIM3a Ha IPUMEPE B3aUMOIIPEBPALLEHUN: TTII0OK03a ITOJIUCaXapu.

Tema 4 . A30oTcoaepxKalllie COCAMHEHUS U UX HaXOXKICHUE B )KUBOM
IIpUpPOJIE.

Awmunbl. [Tonstue 06 amunax. Ilonydyenue apoMaTHuecKoro aMmmHa -
aHWIMHA - U3 HUTPOOEH30J1a. AHWIMH KaK OpraHnyeckoe ocHoBaHue. B3anmuoe
BJIMSIHME aTOMOB B MOJIEKYJIE aHUJIMHA: 0CIa0JIeHHe OCHOBHBIX CBOMCTB U
B3aMMOJIeHiCTBHE ¢ OpoMHOM BOoM. [[puMeHenre aHuIMHa Ha OCHOBE CBOMCTB.

AMuHOKUCHOTHL [ToyueHne aMMHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT U
TUJIPOIN30M O€IKOB. XHUMUYECKHE CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEpHBIX



OpPTraHWYECKUX COCIMHEHUM: B3aUMOIECUCTBUE CO LIEIIOYaMH, KUCIOTAMH U APYT C
Ipyrom (peakuus noaukoxaeHcauun). [lentuaHas cBsi3b U NOIUIENTHBL.
[IpuMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. [lonyuenue OenkoB peakuyell NOJTUKOHIEHCAUU aMUHOKHCIIOT.
[lepBuuHas, BTOpUYHAS U TPETUYHASI CTPYKTYPHI OEKOB. XMMHUUECKHE CBONCTBA
OEJIKOB: TOpPEHHE, IEHATypalns, TUAPOJIN3 U [IBETHbIE peakiu. buoxnMmuueckue
¢bynkiun 0enkoB. ['eHeTHUECKas CBA3b MEXKTY KJIACCAMU OPTaHUYECKUX
coenrHeHnid. HyknenHoBble KUCIOThI. CUHTE3 HYKJIEMHOBBIX KHCIIOT B KJIETKE U3
HyKJ1eoTH10B. OO M1aH cTpoeHus Hykieotuaa. CpaBHEHUE CTPOCHUS U
byukuit PHK u JIHK. Posibk HyKJI€MHOBBIX KUCIIOT B XpaHEHUH U TIepeaye
HacyeCTBeHHOU nHpopManuu. [IoHsATHE 0 OMOTEXHOIOTMH U T€HHON UHKEHEPUH.
Tema 5. bHOIOTMYECKN aKTUBHBIE OPTAaHUYECKUE COECTNHEHMUS.

®epmeHTbl. DEepMEHTHI KaK OMOJIOTHYECKUE KaTaIN3aTOPhl OEIKOBOM
npupozasl. OcodeHHocTr GyHKIMOHUPOBaHUs (hepMeHTOB. Poiib (hepMeHTOB B
KU3HEAEATEIPHOCTH JKUBBIX OPTaHU3MOB M HAPOJHOM XO3SHCTBE.

Buramunsl. [lonstue o BuTamunax. HapyuieHus, cBsi3aHHBIE C
BUTaMHMHAMM: aBUTAMUHO3bI, THIIOBUTAMHUHO3bI U TUIIEPBUTAMUHO3BL. Butamun C
KaK IIPEICTaBUTENIb BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMHMH A Kak
IIPEACTABUTEID JKUPOPACTBOPUMBIX BUTAMHHOB.

I'opmoHEL. [IoHsATHE 0 TOPMOHAX KaK T'yMOPAJIBHBIX PETYIATOPax
KU3HENEATEIbHOCTH JKUBBIX OPraHU3MOB. VHCYJIMH U apeHAINH KaK
npeacTaBuTeN ropMoHOB. [IpodunakTruka caxapHoro auadera.

JlexapcTBa. JIekapcTBEHHAs XUMHS: OT HATPOXUMHH 1O XUMUOTEPAITHH.
AcnupuH. AHTHOHOTHKY U tucbakTepro3. Hapkotuueckue Bemectsa. Hapko-
MaHus, 6opb0a ¢ Heil 1 MpoduIaKTHKA.

Tema 6 . VIckycCTBEHHBIE 1 CUHTETUUYECKUE TTOJTHUMEPHI.

HckyccTBeHHbIE TOTMMEpHI. [lomyyeHne HCKyCCTBEHHBIX MTOJIMMEPOB, KAK
MPOIYKTOB XMMHUYECKOW MOIU(UKAIIMN TPUPOJTHOTO MOJTUMEPHOTO ChIPbS.
HckyccTBeHHBIE BOJIOKHA (AlI€TaTHBIM IIEJIK, BUCKO3a), UX CBOMCTBA U
IIPUMEHEHHUE.

CuHrernueckue noaumepsl. [losryueHre CHHTETHYECKHX ITOJIMMEPOB
peaKkuHsIMHU NOJMMEPU3aLIMN U MOJIMKOHIeHcauun. CTpyKTypa MOJIMMEPOB
JIMHENHAas1, pa3BETBIICHHAsA U TPOCTPAaHCTBEHHAs. [IpeacTaBuTen CHHTETHYECKUX
IJJACTMACC: MOJIMATUIIEH HU3KOTO U BBICOKOTO JABJICHMS, IOJIUIIPOIIUJIEH U
MOMUBUHWIXJI0pUI. CHHTETUYECKHUE BOJIOKHA: JJABCAH, HUTPOH U KalpoOH.

IIpoBepka U OLICHKA 3HAHUI M YMEHUH YYAIMXCH.



Pe3ynbrarel 00yueHUs] XUMUU TOKHBI COOTBETCTBOBATH OOIIMM 3a/1a4am
npeaMeTa U TpeOOBaHUAM K €ro YCBOEHUI0. Pe3ynbraTel 00y4eHHs OLIEHUBAOTCS
10 MATUOAITIBHON CUCTEME.

IIpu OLIEHKE YUUTBIBAIOTCS CIEAYIOIINE KAYECTBEHHBIE I0KA3aTENN OTBETOB:
IyOnHA (COOTBETCTBUE N3YUYEHHBIM TEOPETUICCKUM 0OO0OIIICHISIM); OCOZHAHHOCTD
(cooTBeTcTBHE TPEOYyEeMBIM B IPOrpaMMe YMEHHUSAM MPUMEHSTH MOJIYYCHHYIO
uH(GOPMAIINIO); TOTHOTA (COOTBETCTBHE 00bEMY NMPOTpamMMBbl U HHPOPMAITUU
y4eOHHKA).

IIpu onieHKEe YYUTBIBAOTCS YUCIIO U XapaKTep OMIMOOK (CYIIECTBEHHBIE WU
HecyliecTBeHHbIE). CylIeCTBEHHbIE OLIMOKH CBSI3aHbl C HEAOCTATOYHOU TITyOHHOM
Y OCO3HAHHOCTBIO OTBETA (HalpUMep, YUCHUK HETIPAaBUIbHO yKa3al OCHOBHbIE
IIPU3HAKU ITIOHATHUH, SIBIICHUM, XapaKTEPHbIE CBOMCTBA BEIIECTB, HENTPABUIIBHO
c(OpMyYIMPOBAIT 3aAKOH, MPABUJIO U T.II. WIH YYEHUK HE CMOT IPUMEHUTH
TEOPETUYECKUE 3HAHUS JUIsl OOBSICHEHUS U NIPEICKA3aHUS SIBJCHUI, YCTaHOBICHUS
NPUYUHHO-CJIEICTBEHHBIX CBA3EH, CPABHEHMS U KIACCU(PUKALIMY SIBICHUH U T. I1.).
HecyuiecTBeHHbIE OLIMOKHU ONPEAETAIOTCS HEMOIHOTOM OTBETa (Harpumep,
YIYLIEHHE U3 BUJIa KaKOro-I1100 HEXapaKTepHOTO (pakTa MpHU ONKMCAHUU BEIIECTBA,
npouecca). K HUM MOKHO OTHECTH OTOBOPKH, OMKUCKH, JOMYIICHHbIE 110
HEBHUMATEJIbHOCTH (HampuUMep, Ha JiBa U 00Jiee ypaBHEHUS PEaKLMid B OJIHOM
MOHHOM BHJI€ JOMYIIEHA O/IHa OIKOKa B 0003HaYEHUU 3apsa MOHA). Pe3ynbTaTsl
0oOy4eHHMs MPOBEPSIOTCS B MPOLECCE YCTHBIX U MUCbMEHHBIX OTBETOB YYalllUXCs, a
TaK)K€ [P BBINOJHEHUN UMU XUMUYECKOTO SKCIIEPUMEHTA.

OuneHka TeopeTHYeCKMX 3HAHUIA.

OT1meTKa «5»: OTBET MOJIHBIN U MPABUJIbHBIA HA OCHOBAHUH U3Y4YEHHBIX
TEOpUH; MaTepHrall U3JI0KEH B ONPEACICHHON JIOTUYECKOUW MOCIIEI0BATEIILHOCTH,
JUTEPATYPHBIM SI3IKOM; OTBET CAMOCTOSITEIIbHBIM.

OTMeTKa «4»: OTBET MOJHBIM U MPABUIIBHBIN HA OCHOBAHUY U3YYEHHBIX
TEOPUIi; MaTepHal U3JIOKEH B ONPEACICHHOMN JIOTUUECKOM MOCIIEI0BATEIbHOCTH,
P 3TOM JIOTYIICHBI JBE-TPU HECYIIECTBEHHBIE OIMOKU, UCTTPABICHHBIEC T10
TpeOOBAHUIO YUUTETIS.

OT1meTka «3)»:0TBET MOJHBIN, HO IPH 3TOM JONYIIIEHA CYIIECTBEHHAS
OIIMOKA MJIM OTBET HEMOIHBINA, HECBSI3HBIN.

OTMmeTKa «2»: TIpU OTBETE OOHAPYKEHO HETIOHUMAaHUE yJaIIUMCS
OCHOBHOTO COJIEpKaHUsI y4eOHOT0 MaTepuasa Ui JOMYIIEHbI CYIlIeCTBEHHbIC
OIMOKHU, KOTOPBIC YUAIIUICS HE MOXKET UCIIPABUTh MIPU HABOJSAIINX BOIIPOCaX
YUUTENS.

Ot1mertka «1»: OTCyTCTBHE OTBETA.



OueHka IKCNepUMEHTAJTbHBIX YMEHHH.

OneHka cTaBUTCS HA OCHOBAHUM HAOIIOJEHUS 32 YUAIIUMCS U
MUCbMEHHOIO OTYETa 3a padoTy.

OtMmeTKka «5»: paboTa BBINOJHEHA TTOJHOCTHIO U TPaBUIIBLHO, CICTAHbI
IpaBUJIbHBIC HAOIIOICHUS U BBIBOJIBL;, SKCIIEPUMEHT MIPOBEJICH 110 TUIAHY C YY€TOM
TEXHHUKHU 0€30MacCHOCTHU M MPaBUJ pabOTHI ¢ BEIIECTBAMH U 000PYI0BAHUEM;
MPOSIBIICHBI OPTaHU3AI[MOHHO-TPYI0OBBIC YMEHHUSI (TTOAAEP>KUBAIOTCS YUCTOTA
pabouero MecTa ¥ MOpsIIOK Ha CTOJIE, SKOHOMHO HMCIIOJIb3YIOTCS PEaKTUBBI).

OtMmeTKa «4»: paboTa BBINOJIHEHA TPABUIBHO, CACIAHbI TPABUIIbHBIC
HAOJIIOICHUS U BBIBOJIbI, HO TIPU 3TOM 3KCIEPUMEHT MPOBEJICH HE MOJIHOCTHIO WU
JOMYIIEHBI HECYIIECTBEHHBIE OLTMOKY B paboTe C BEUIECTBAMU U 000PYIOBAHUEM.

OtMmeTka «3»: paboTa BHINIOJHEHA MPABUIIBHO HE MEHEE YeM HaIlOJIOBUHY
WIH JIOTYIIIEHA CYIIECTBEHHAs OITNOKa B X0/Ie IKCIIEPUMEHTA, B OOBSICHEHHH, B
odopmiieHNH pabOThI, B COOJIIOACHUH MPABWII TEXHUKU O€30MaCHOCTH MpU padoTe
C BEIIECTBaMHU U 000pYyI0BaHHEM, KOTOpasi UCIIPABIISETCS IO TPEOOBAHHIO
YUUTENS.

OtMeTKa «2»: fomnyiieHsl 8¢ (1 06osee) CylecTBEHHbIE OIMOKHU B XO/1€
HKCIIEPUMEHTA, B OOBSICHEHUH, B OPOPMIIEHUHU pabOThI, B COOJIIOJEHUH MTPaBUII
TEXHUKHU 0€30MacHOCTH Ipu paboTe ¢ BellecTBaMH U 000pyA0BaHUEM, KOTOPHIE
yUaIIuics He MOXKET UCTIPABUTD Jake MO TPEOOBAHUIO YUUTEIIS.

OtMmeTka «1»: paboTa HE BBINOJIHEHA, Y YYAIErOCs OTCYTCTBYIOT
IKCIIEPUMEHTAIbHBIC YMEHUS.

OueHka yMeHHH peliaTh IKCIIEPUMEHTAJIbHbIE 3a1a4H.

OTMeTKa «5»: IUIaH pEeIeHUs] COCTABJICH TPABWIILHO; MIPABUIIBHO
OCYIIECTBJICH MO100p XUMUYECKUX PEAKTUBOB U 000PYAOBAHUS; TaHO MOJTHOE
OOBSICHEHUE U CJIeTIaHbI BHIBOIBI.

OT1MmeTKa «4»: TIJIaH PEIICHUSI COCTABIICH MPABUIIHLHO; IPABUIILHO
OCYIIECTBJICH MOJ00pP XMMHUYECKUX PEAKTUBOB M 000PYAOBaHUS, TIPU STOM
JIOMYIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMMOOK B OOBSICHEHUHU U BBIBOJIAX.

OT1meTka «3»: MJIaH PENIEHUsI COCTABIICH MPABUIBHO; TPABUIIBHO
OCYIIECTBJICH MO00P XUMHUYECKUX PEAKTUBOB M 00OPYIOBaHMS, HO JOIYyIICHA
CYILIECTBEHHAs OIIHNOKa B 0OBSICHEHUH U BBIBOIAX.

OT1MmeTKa «2»: noNyIIEeHBI BE (U 00Jiee) CYIIeCTBEHHBIE OMUOKH B TIJIaHE
peuieHusi, B 1o100pe XMMUYECKUX PEaKTUBOB U 000pyA0BaHUs, B OOBICHEHUU U
BBIBOJIAX.

OtmMmeTka «1»: 3a7a4a HE pelieHa.



Ouenka yMeHHH peliaTh pacyeTHbIe 3a1a4H.

OtMmeTKka «5»: B JIOTHUECKOM PACCYKICHUM U PEILICHUU HET OINOOK,
3aJ]a4ya pelIeHa paluoOHAIBHBIM CIIOCOOOM.

OTrMeTKa «4»: B JOTUYECKOM PACCYNKACHUU U PELIEHUU HET
CYIIECTBEHHBIX OMIMOOK, HO 3ajjaua pelieHa HepaluOHaIbHbIM CIIOCOOOM MITH
JOMYLIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OtMeTKa «3»: B JOTMYECKOM PACCYXKIECHUU HET CYHIECTBEHHBIX OLUIMOOK,
HO JIOTyIII€HA CYIIECTBEHHAs OIMOKa B MATEMaTHYECKUX pacueTax.

OTMeTKa «2)»: UMEIOTCS CYLIECTBEHHbBIE OLTUOKH B JIOTHYECKOM
PacCyKJICHUH U PEIICHHH.

OtmeTka «1»: 3a1aya He peneHa.

OIIeHKa NMACbMEHHBIX KOHTPOJbHBIX paﬁoT.

OT1meTka «5»: OTBET MOJHBIN U TPaBUJIbHBIN, BO3MOKHA HECYIIIECTBEHHAS
omrokKa.

OTtMeTKa «4»: OTBET HEMOJIHBIN WK JOMYIIEHO He 0oJiee ABYX
HECYIIECTBEHHBIX OLINOOK.

OtMmeTka «3»: paboTa BBINOJHEHA HE MEHEE YEM HAIMOJIOBUHY, AOIYyIIEHA
OJlHa CYyILIECTBEHHAs OLIMOKA U JBE-TPH HECYIIECTBEHHBIE.

OtMeTKa «2»: paboTa BBINOJHEHA MEHEE YEM HAMOJOBUHY UITU CONEPKUT
HECKOJIBKO CYIIECTBEHHBIX OLUIMOOK.

OtMmeTka «1»: paboTa HE BBHIMOTHEHA.

[Ipu olieHKE BHIMOTHEHHUS TMCBMEHHONW KOHTPOJBHON pab0OThl HEOOXOAMMO
YUYHUTBIBATh TPEOOBaHUS €IUHOTO opdorpaduyeckoro pexxuma. OTMETKa 32
UTOTOBYIO KOHTPOJIbHYIO PaO0OTy KOPPEKTUPYET MPEAIIECTBYIOIINE OTMETKH 32
YETBEPTH, MOJIYTOAUE, TOJ

KaneHaapHo- TemaTuyeckoe u NnoypoyHoe ni1aHMpoBaHUe Kypca
opraHunyeckoi xsumum 10 Knacca.

Ne Tema ypoka OcHosHoe TpebosaHus K yceoeHuto XumuyecKuli
n/n codepxcaHue u y4ebHO20 mamepuana aKCrnepumeHm
MOHAMUA, usy4yaemeole




Ha ypoKe

Tema 1. NosTOpeHue — 1 yac

CtpoeHue aToma.
Buabl xumuyeckom
CBA3MN.

CtpoeHune
3/IEKTPOHHbIX
060/104€eK aTOMOB.

dneKkTpoHorpaduyeck
ne, 3NEKTPOHHblE U
CTPYKTYPHbIE
dopmynbl
COeaANHEHWN.

Buabl  XMMWYecKoi

CBA3MN.

CmelteHune
3/IEKTPOHHOM
NAOTHOCTW.

YacTuyHble 3apagbl.

YmeTb:

0b6bACHATL
NMPUYNHbI
obpas3oBaHuA
coenHEeHUM c
pPa3nnNYHbiMU
BMOAMM
XUMUYECKOM CBA3MK;
COCTaBAATb
3N1EeKTPOHHbIE,
3/IeKTpOoHorpaduye
CKue "
CTPYKTYpPHble
dopmynbl BewecTs

C Pa3NNYHbIMM
BUAAMMU CBA3EN;
NOHMMaTb
NPUYUHBI
BO3HWKHOBEHUA U
0603HayaTb
3apaabl (NoaHble U
YyacTU4Hble) B

CAyyasx nNonspHbIX
cBA3sen.

Tema 2. BBeZeHue B Kypc opraHMYeckon xummm — 3 yaca

1/2

Mpegmert
opraHu4yeckom
XMMUN

OpraHuyeckas
XUMUA.

OpraHuyeckune
BeLlecTBa, nx
CXOACTBA W OTANYUA
OT HEOPraHUYEeCKUX.

[MoHUMaTL:

YmeTb:

CMbICT  TEPMWHOB:
«opraHuyeckune
BelllecTsa» "
«opraHuyeckas
XUMUA»;

AaBaTb
CpaBHUTE/IbHYIO
XapaKTePUCTUKY
OpraHM4Yeckum U
HeopraHMYecKum
BelwecTeam




2/3 Teopwua OcHOBHblE 3HaTb:
XMMUYECKOro NONOXKEHNA  Teopuu
[ ]
CTpOeHuA XMMMYECKOTO OCHOBHbIE
NONOXKEHUA TEOPUU
OpraHMYecKunx CTPOEeHUn
. XMMUYECKOTo
coegmHeHnn A.M. OpPraHMYecKkunx cTpoeHus
bytneposa. coeauHeHNN A.M. OpraH1YecKmx
N3omepus u ee Bytneposa u ee coeMHEeHNN;
BMAb! 3HayeHue ans *  BUAbl U3OMEPUN
Pa3BUTUA HayKMK. MoHnMMmaTb:
CprKTypr|e L4 CYWHOCTb ABJ/1EHUA
bopMybl. nsomepuu;
YmeTb:
YrnepoaHas uenoyka.
e u306paxkaTb
N3omepbl. U3omepus
CTpoeHue
n ee BUADI.
OpraHMYecKmx
BeLecTB
MHoroobpasue W
nocpeacTsom
OpraHMYecKmx CTPYKTYPHBIX
BelecTs. (rpadmyeckmx)
dopmyn;
Ob6bACHATL:
®  [PUYUHBI
MHoroobpasus
OpraHMYecKmx
BELLECTB;
®  33aBMCMMOCTb
CBOMCTB  BeLLECTB
OT UX CTPOEHMUS;
CocTaBnATtb:
®  CTPYKTypHble
dopmynbl
N3omMeposB Ha
npocTenLmnx
npumepax
3/4 Knaccudpmraums um @OyHKUMOHANbHbIE MoHMMaTb:
HOMEHKNaTypa rpynnol.
[}
OpraHUYecKnx npusHakru
Knaccbl Knaccudumkaumm
BeLecTs
OpraHUYecKmx OpraHMYecKmx
BELLECTB;
BELLEeCTB. L ¢
YmeTb:
e KnaccuduumposaTb
opraHuyeckue
BeL,ecTsa no

XapaKTepHbIM
npM3HaKam.




Tema 3. Yrnesogopoabl — 10 yacos

1/5. | MpakTuyeckaa OnpepeneHue YmeTb:
paboTa No 1. yrnepozaa 7
KauyectBeHHOe BOAOpOAA B ¢ MNaHuposate  Xo4

3KCNEepPUMEHTa;
onpegeneHue OpraHUYecKkmnx
® poOBOAMUTH
coCTaBa BeLLLeCcTBax. KaueCTBEHHOe
yrnesogopoaos. onpeaenexne
yrnepozaa "
BOAOPOAa;
e fenaTb BbIBOADI
3HaTb:
® npasuna
6esonacHom
paboTbl B
XMMUYECKOM
nabopartopum.

2/6 ANKaHbI, LMKNOANKA MpeaenbHble MoHnmaTb: JlabopaTopHbIi
Hbl: CTPOEHME, yrnesoaopopi. _ |onbiTNed.
dusnyeckme Fomonormnyeckumm ¢ CMmbiCh MOHATUM:

CBOWCTBa, paga, romonoru, z[gxxg:l'qecxmﬁ Moaenmposanme
nsomepws, obuan dopmyna PALY; MOANEKYN ankaHoB
HOMeHKNaTypa. rOMOJIOFMYECKOro O6bACHATD: v ""MKnoaanHOB
pAza. N UX NpocTenLmx
e  AB/NEHME N30MepoB.
CTpoeHME. [MoHATHe rm6pmp|m3a|_||mm;
06 sp’- ®  3aBUCMMOCTb
rmbpuamnsaumm, Pusmnyecknx
CMUIMa M NU-CBA3SAX. CBOWCTB . ot
OTHOCUTENbHOWN
N3omepus. aTOMHOM Macchbl
MprHLMNGI BELLECTBa;
cocTaBneHuA Ymero:
Ha3BaHwi e coCTaBnATH
yrnesogoponos. ¢opmynb|
romonoros Ha
OCHoBe obuwen
dopmynbl
rOMONIOrMYECKOro
pana;
®  COCTaBAATb
dopmynbl
Nn3omepos
asKaHOB n
LMK10aNKAHOB;
®  COCTaBAATb
Ha3BaHMA

n3omepos no




CMCTEMATMYECKOM

HOMEHKNaTypE;
®  BbIABAATb CXOACTBA
" pasnunune
aZIKaHOB 7
LUMKNOANKAHOB MO
CTPOEHMIO.
3/7 Xnummyeckune YcToMumMBOCTb CUrMa- | 3HaThb:
CBOWCTBA a/IKaHOB U | CBA3M.
LMKN0a/IKAHOB. ¢ XMMv”quKMe
HaxoxaeHue B Peakuunu 3amelleHus, cBouCTBa aﬂKal-fOB
npupoze, ropeHus, N UMKNOANKAHOB;
n3omepmsaumu. *  cnocobbl
nosy4YeHue u nony4eHus
npMmeHeHue. Muponus v ero asKaHOB 7
npakTn4eckoe LMK0A/KaHOB;
3HayeHwue. e o06nactu
npMmMeHeHuA
HaxoxxaeHue B aNKaHOB y
npupoae. LMKNOA/KaHOB;
YmeTb:
Cnocobbl nony4YeHus.
®  COCTaBAATb
YpaBHEHUA
XMMUYECKUX
peakuumn,
noATeepKaaroLme
CBOMCTBA a/IKaHOB
N UMKNOANKAHOB;
®  BbIABAATb CXOACTBA
" pasnunune
asKaHoB "
LUMKN0ANKAHOB MO
XMMUYECKMM
CBOMCTBAM,;
4/8 HenpepenbHble ANKeHbl, anKagueHbl, | 3HaTb:
Yrnesonopoabl: A/IKMHDI.
3TUNEH, byTaauen, Fomonorunyeckme ¢ ommHmnA no
aueTuneH. psaabl, obume cocrasy /
CTPOEHMUIO
CtpoeHwue. dopmybl YIIEBOAOPOA0B
N3omepus. rOMONOTrMYECKMX npesensHoro y
HomeHknaTypa. pAfos. HenpezenbHOro
pAanos;
[BoliHasn CBA3b. e BUAbl  UM30MEpPUM,
CBoiicTBa  NKU-CBA3MW. XapaKTepHble anA
MoHaTve 06 sp’- usp- HenpeaesibHbIX
rmbpuamsaumn. Buabi YrnesoA0pOAOE;
M3oMepUi. e o0buwue dopmynbl
rOMONOTrMYECKMX
pAnos

HenpeaenbHbIX




YmeTb:

yrneBogopoaos;
CBOWCTBA NU-CBA3W;

COCTaBAATb
CTPYKTYPHbIE "
3N1eKTPOHHbIE
dopmynbl
roMo/iIoroB "
N30MepoB
a/NIKEHOB,
anKagueHos 7
aNKMHOB;
COCTaBAATb
Ha3BaHWA
HenpeaenbHbIX
yrnesogopoaoB no
CMUCTEMATMYECKOM
HOMeHKAaType.

5/9

dunsmueckune un
XMMUYECKne
CBOMCTBA
HenpeaenbHbIX
yrnesonoponos

Xumunyeckasn

dKTUBHOCTb MUN-CBA3U.

Peakumnu
npucoeanHeHus,
npasuio
MapKOBHMKOBA.
Peakuua Kyyeposa.

KayecTtBeHHbIe
peakumu.

Peakuua
noaMmepusaumu.

3HaTb:

YmeTs:

dunsnyeckue "
XUMUYEecKune
CBOWCTBA
HenpeaenbHbIX
yrnesogopoaos;
npasusio
MapKoBHMKOBa
KayecTBEHHble
peaKkumnu Ha
KpaTHYyto CBA3b

COCTaBAATb
ypaBHeHuUs
peakuui,
XapaKkTepusytowme
XUMUYECKMne
CBOWCTBA
HenpeaenbHbIX
yrneBofopoaoB;
COCTaBAATb CXEMbI
peaKkuui
nosiMmepm3saunm

O6bACHAT:

CX0/ACTBO
pasnuuune B
cBOMCTBaAX
aNIKEHOB,
anKagneHos "
aNIKNHOB




6/10 | NonydyeHne n KpeKuHr. 3HaTb: JlabopaTopHbI
npMMeHeHune LernppuposaHue. onbIT No 2.
[
3TU/IEHa, derngpatauma cnocobbl
noayyeHus MonyyeHue
6yTagmeHa, cnupToBs
S LeTHeNa HenpeaenbHbIX 3TUAEHa
Y : o YyrneBogopoaos; .
Kayuyk — npupoaHbIn aervapartaumen
e obnactu
nonumep. 3TaHona.
npUMeHeHun
HenpeaesbHbIX Fopetue
Yr1I€BOAOPOAOB; KauyecTtBeHHbIe
e crnocobbl peakuumn Ha
Nosly4eHUA PE3UHbI | ABOMHYIO CBA3b.
YmeTb:
e  yCTaHaB/MBaTb
B3aMMOCBA3b
MeXKay CBOMCTBaMMU
" obnactamu
NPUMEHEHUS;
e onpeaensaTtb
MOHOMep,
CTPYKTYpHOE 3BEHO
KayuyKa;
e 0bObACHATL
CBOICTBO
31aCTUYHOCTH
7/11 | BeHson — ApomaTuyeckas MoHnMaTb: JlabopaTopHbIi
npeacTaBuTeNb cBA3b (eguHas 6-Tu onbIT No 3.
[
apoOMaTMYECKMX 3/1EKTPOHHaA XMMUHECKYIO
npupoa, MopgenupoBaHue
yrneBoaopoaos. cuctema).  Popmyna PUPOAY . Aennp
apomaTMyecKom MoneKy bl
Kekyne. CBA3N:
¢ 6eH30/1a U ero
06BbACHATL:
dusmyeckune n NPOU3BOAHbIX.
XMmu4eckne * npoTuBOpeumns
cBolicTBa 6eH30na. dopmynbl Kekyne;
3HaThb:
MNonyyeHue
e ¢u3Myeckune n
XUMUYecKkue
cBoOMCTBa 6eH30N3;
e crnocobb
nosy4yeHus
6eH30/1a
e obnactu
NCMNoNb30BaHKUA
beH3ona wn  ero
NPOM3BOAHbIX;
YmeTb:

COCTaBAATb
ypaBHeHus
peakuumn,
XapakTepusytouime




XMMUYecKune
cBoncTBa 6beH30Na

8/12 | Yrnesogopoabl B MpupoaHble 3HaTb: JlabopaTopHbIn
npupoae: HedTb, UCTOYHUKU onbIT N2 4.
o [
ras, KAMeHHbI yrneBogopoaos: cocrasel HedTy,
o npMpoAHOro rasa U | PaccmaTpuBaHue
yrob. HepTb, NPUPOLHbLIN i
. KaMeHHOrO yrns; o6pasua HedpTH M
ras, KaMeHHbIN yronb. o NPUHLMMDI
onucaHue ee
nepepaboTku N
HanpasneHusa CBOWCTB.
HasbiBaThb:
nepepaboTku.
. e bpakuuuy,
epBMYHAA Pa3roHKa NOSyYEeHHbIE NPy
HedTM Ha dpakuuw. neperoHke HedTU K
BropuuHasn NX NPUMEHEHMUE;
nepepaboTka — | O6bACHATL:
KPEKUHT.
®  [OHATMA
OKTaHoBOE  4umC/O. «A€TOHaUnA»,
AeToHaums «OKTaHOBOE
yncno»
9/13 | O606uieHne 3HaHUN | CucTemaTUsaums YmeTb:
06 yrneeofopodax. | 3HAHWIM y4yalmxca no
o v [
nponaeHHOM Teme. ycTaHagn1eare
NPUYUHHO-
cnepcTBeHHble
CBA3K mexay
CTpoeHnem n
CBOMCTBaMM
yrneBogopoaos;
® Mexay CBOMCTBaMM
N NpUMEHEeHMEM
Yyrnesogopoaos MU
NX NPOUN3BOLHbIX;
® COCTaBNATb CXEMbl
reHeTU4YecKom
cBA3un
yrnesogoponos
10/1 | KoHTponbHasa
4 pabota No 1
Yrnesonopoapl.

Tema 4. Kucnopoacoaeps<allme opraHMuyeckme sellectsa — 9 yacos

1/15

AHanus
KOHTPOJ/IbHOM
paboTbl.

®PyHKUMOHaNbHaA
rpynna.
Fomonormyeckui

paa. O6bwasn dopmyna

3HaTb:

obwyo  dopmyny
romoaorun4yeckoro
pAOa a/IKaHON0B;




MpepenbHble rOMOIOTMYECKOrO ®  XMMMYecKoe
OAHOATOMHbIe paga. CtpoeHue. CTpoeHune
cnupTbl (ankaHonbl). | Buabl nsomepuu. a/IKaHO/I0B;
e BUAbl  M30MepUM,
dusmyeckune XapaKTtepHble  ANnA
cBoiicTBa, a/IKaHON0B;
3aBUCUMOCTb UMX OT ymere:
OTHOCUTENbHOW e  COCTaBNATH
MOIEKYNAPHOM CTPYKTYpHbIE
maccbl. [oHAaTME © dopmynbl
BOAOPOAHOWM CBA3M. aNKaHO/MIOB U UX
N30Mepos;
HomeHKknaTypa. ®  COCTaBAATbL
Ha3BaHMA
a/IKaHON0B no
cMcTeMaTuyeckom
HOMEHKNaTypE;
Ob6bACHATL:
e obpasoBaHue
BOAOPOAHON CBA3M
mexay
MOJIEKYyNamm
aZIKaHON0B
2/16 | Xumunyeckune AmdoTepHOCTb 3HaTb: JemoHcTpaumnoHH
CBOWCTBA CMMPTOB. anKaHosoBs. Peakuuun bl ONbIT.
Mpepncrasutenu: 3amelLLeHuA " * Xxumuteckue
METaHO/ U 3TaHOoA. Aervapartauumm. ceovcrea * Topenue
N dJ/IKaHO/108B; CnnpTOB;
Jencteme cnmupTos FopeHune 7] o ry6uTenbHOE e Bsaumopeiicre
Ha OpPraHUsMm. OKWUC/IEHME CNNPTOB. nelicrene Ha e c
KMBOW OPraHn3m; MeTanNnyecku
dusnonormnyeckoe e  06nacTu M HaTpUem;
AencTeme CnMpToB Ha APUMEHEHUS; o OKUCAEeHMe
opraHusm. e cnocobol OKCMAOM
nonyyvyeHuA, meaum;
MeTaHon M 3TaHON | OBBLaCHATD:
KaK npeacTaBuTenu
anKaHonoB. Peakuun, * amdoTepHOCTb
NeXalime B OCHOBe a/IKaHON0B;
NPOMbILIEHHOTO ymerb:
nosly4eHus CnMpToB e  COCTaBNATL
ypaBHeHUA
peakuumn,
XapaKTepusytoume
CBOICTBA
a/IKaHO/10B;
®  COCTaBAATb
ypaBHeEHUA
peakuumn, nexalime
B OCHoBe

NnpoOMbILWLINEHHOIoO




npon3soacTBa
cnnpTos,

MoHnmaTh:

B3aMMHOe BINAHUE

aTomoB B
MONeKynax
CNMpPTOB;
e rybutenbHoe
aencrtene Ha
OpraHusm
3/17 | ®eHon: cTpoeHMe, PyHKUMOHANbHaA 3HaThb:
CBOWCTBA, rpynna. CtpoeHue.
npMmeHeHue. dusnyeckue ¢ (CTpoenue
. MOJIEKY bl peHoNa;
CBOICTBA, OoxpaHa
. ® OCHOBHble
OKpyrKatowein cpeapl XUMUYECKME
oT 3arpAsHeHui CBOWCTBa PpeHoNa;
deHonom. e  KauyeCTBEHHYyIO
peakumio Ha
Xumunueckmne dbeHon;
CBOICTBA deHona. | NoHumatb:
KauecTtBeHHan
peaKLua Ha beHon. e B3aUMHOE B/IMAHUE
aTomoB B
moJsiekyne peHona;
e rybutenbHoe
aencreme Ha
YKMBOW OPraHunsm;
YmeTb:
®  COCTaB/ATb
peaKkumu,
XapaKkTepusytouime
XUMUYECKMe
cBolicTBa PpeHona;
* npepgnaratb
cnocobbl  3aWwmThI
OKpy:KatoLei
cpeapl oT
3arpsA3HeHui
deHonoM
4/18 | Anbaerngpbl. ®PyHKUMOHaNbHan 3HaTb: JeMoHCcTpaunoHH
KapboHUNbHas bl SKCMEPUMEHT:
rpynna. e obuwyw  dopmyny
o romosiorm4eckoro OKucneHue
fomosiormyeckui PABA AMBACTAAOB; | anesernaos
pag. Obuwan popmyna o NPUHLMMBI (Peakus
roOMOJIOrMYEeCKoro HOMEHKNaTypbl ¥
pﬂ,ﬂ,a. CTpoeHVle. BM'D'bl M30M€pMM; «Cepe6pFiHOI'0




Buabl n3omepum. e  ¢dusmyeckme n | 3epKana»)
HomeHKnaTypa. Xnmuyeckune
CBOWMCTBA
®usnyeckue " anbaervaos;
XUMUYECKne e obnactu
CcBOWCTBaA. npUMEHEHUA
anbAervaos;
MpumeHeHwue. ACTNAOB;
MNoHnmaTb:
e 0cobeHHoCTH
KapboHUNbHOM
rpynnol;
YmeTb:
®  COCTaBNATb
CTPYKTYPHbIE
dopmynbl 7
Ha3BaHWA
anbAernaos;
®  COCTaBNATb
ypaBHeHMA
peakuum,
XapaKkTepusytowme
CBOWCTBA
anbAervaos;
5/19 | KapboHosble ®PyHKUMOHaNbHaA 3HaTb: JlabopaTopHbIn
Kucnotbl. Obwan rpynna. onbIT Ne 5.
v [ ]
XapaKTepUCTUKa. fomonormyeckuit obuwyio  popmyny
rOMOJIOFMYECKOTO WccneposaHune
paa. O6buwas dopmyna A
pafa KapboHOBbIX 06pa3LoB
rOMOJIOFMYECKOrO .
KMCNOT;
KapboHOBbIX
pAga. CrpoeHue. o NPUHLMMDI
Kucnot n
Bnabl usomepuu. HOMEHKIATypbl U
BMAbl M30Mepuu; onucaxune X
dusnyeckune e du3anueckue dn3nYecKnx
CBOWCTBA, CBOWCTBA CBOWCTB.
3aBMCMMOCTb MX OT KapbOHOBbIX
OTHOCUTE/IbHOW KMCA0T;
o [}
MOIeKyNAPHOIA obnactu
npUMeHeHnA
Maccol.
anbAernaos;
HomeHknaTtypa. ymere:
®  COCTaBNATb
CTPYKTYPHbIE
dopmynbl 7
Ha3BaHWA
KapboHOBbIX
KMCNOT;
e yCTaHaBAMBaTb
3aBMCMMOCTb

dunsnyeckmx




CBOWCTB
KapboHOBbIX

Kucaot oT
OTHOCUTE/NIbHOM
MONEKYNAPHOWN
Mmacchl;
6/20 | Xummnyeckue Obuwme cBOMCTBa | 3HaThb: J1abopaTopHbIit
CBOWCTBa KapbOHOBbIX KUC/OT C onbIT N2 6.
[ ]
KapbOHOBbIX KNC/AOT, | HEOPraHUYECKUMMU xmmumqecme
CBOMCTBA UccnepgoBaHue
peakumn KMC/AOTaMK, peakumsa 6 A
KapOOHOBbIX CBOMCTB YKCYyCHOW
atepudpuKaumu. aTepuduKaymm. KNCAIOT:
. ’ KUCNOTbI, 06WMX C
CnoxHble apumpbl. CnoskHble adupsbi: o NPUHLMMDI
HeopraHM4Yeckum
Mbina. HaxoXaeHune B HOMEHKNATypbl
npupoae, CNOXKHbIX 3$UPOB; W K1cnoTamu.
npuMeHeHue, Yymertb:
HOMEHKNaTypa
®  COCTaBATb
Mblna — CO/N BbICLLNX YPaBHEHWA
eakuui
KapbOHOBbIX KMUC/IOT. PeaKUnm,
XapaKTepusytoumne
CBOICTBA
KapbOoHOBbIX
KMC/IOT;
®  COCTaB/ATb
dopmynbl 7
Ha3BaHMA
CNIOXKHbIM 3dpUpam;
®  XapaKTepusoBaTb
CBOWCTBA MblNa;
O6BbACHATL:
® NOTEPI  MbIAALLMUX
CBOWCTB B YKECTKOW
Boje
7/21 | NpaKTuyeckas MNonyyeHue YmeTb:
pabota Ne 2. CTeapuHOBOW
[
KWUC/IOTbl U3 Mblia U M/1IaHNPOBaTL  XOA
PeweHne o 3KCNepmnmeHTa,
N3y4yeHue ee CBOMCTB. 6 )
9KCMepPUMEHTa/IbHbI ¢ HaOMOAATH,
X 33434 Mo Teme PacnosHaBaHue ® Aenatb BbIBOADL;
e  OnucbiBaTb Xon,
OpraHMYecKnx
3KCNEepPUMEHTa;
Bewects: 6eH3o0na,
3HaThb:
3TaHONa, MULEPUHA,
KapbOHOBbIX KUCNOT. e npasuna
b6e3onacHom
paboTbl B
XUMUYECKOMN

nabopartopum.




8/22

0O606ueHne 3HaHUI
o
KMcaopoacoaepa
LLMX OpraHNYECKUxX
BellecTBax.
leHeTMYecKan cBA3b

Cuctematmsaumn

3HaHWM o
KMCNOPOACOAep KaLl,
nx OpraHMYecKmx

BelllecTBax.

YmeTb:

yCTaHaBNAMBaTb
NPUYNHHO-
cnencTBeHHble
CBA3U MexKay
CTpOEeHNEM 7
CBOMCTBaMMU
KMCNopoacoaep Ka
LWMX OpraHMYEeCKnx
BELLECTB;

MeXay CBOMCTBAMM
N NPUMEHEHUeMm
KMCNOpPOACOAEP KA
LWMX OpraHMYEeCcKnx
BELLECTB;
COCTaBAATb CXEeMbl
reHeTUYecKom
CBA3N C y4yacTMem
KMCNOPOACOAEPIKA
LWMX OpraHMYEeCKUX
BelLecTB

9/23

KOHTposbHasa
pabota No2

Kucnopoacogepxa
LMe opraHnu4eckue
BeL,ecTBa

Tema 5. bnosnornyeckn akTMBHbIE OpraHMYecKkue sewectsa — 3 yaca

1/24

AHanus
KOHTPO/IbHOM
paboTbl No2.

Yrnesoapl. [N0Ko3a.
CTpoeHue, CBOWCTBA,
npMMeHeHue.

Obwasn
XapaKTepucTmKa
yrnesoaos.
Knaccudumkaums.
noKo3sa - KaK
npeacTaBuTeNnb
MOHOCaxapnaos.
HaxoxgeHune B
npupoae.
MOJIEKYbI.

CtpoeHune

Lnknnyeckasn 7
anbaernaHas Gpopmbl.

dusnyeckme 7
XUMMUYECKue
cBoOlcTBAa.

3HaTb:

Knaccuoumkaumio
yrneBoaoB;

COCTaB U CTpPOEHMEe
MOJIEKYIbI
[IOKO3bI;
du3nyeckune
CBOWCTBA "
61o0rMYecKyo
POJb I1IOKO3bI;
XMMUYECKune
CBOWCTBA /1OKO3bl;

[MoHUMaTL:

[ABOMNCTBEHHYIO
XMMUYECKYHO
npupoay rnoKosbl;
obpasoBaHue

JlaboparopHbii
onbiTNe 7.

OKuncneHune
rNIFOKO3bl
TMAPOKCUOOM
meau.




JBOCTBEHHOCTb
CBOWCTB T[/IIOKO3bl —

LMKANYECKOM
dbopMbl F1HOKO3bI;

anbaernaocnmpr. YmeTb:
bpoxeHue.
®  COCTaBAATb
CTPYKTYpHble
dpyKTO3a — M30Mep PYKTYP
dopmynbl
rNIFOKO3bl.
rNIHOKO3bl;
Buonoruyeckana ponb. e  COCTaBNATH
ypaBHEHUSA
MpumeHeHne o
peakuumn,
XapaKkTepusytouwme
OBOWNCTBEHHOCTb
CBOWCTB I/110KO3bI;
®  COCTaBNATbL
ypaBHeHue
peakuum
OpoXKeHUs;
HasbiBaThb:
®  N30Mepbl [/IOKO3bI;
e obnactu
npMmMeHeHuA
rNFOKO3bl
2/25 | ¥wupsbl. Mu1pbl — Kak cnoxKHble | 3HaTb: JlabopaTopHbIi
adupbl, onbIT No 8.
[ ]
obpasoBaHHble knaccnduraupio
KMPOB;
MHOTOaTOMHbIM POB; fMaponns xupos
® COCTaB WU CTpPOeHMue
cnnupTom B MOIEKY N }KMNPOB;
ravuepuHOM n e  6UONOrMYECcKyto
BbICLLMMW ponb;
KapboHOBbIMMU YmeTsb:
KMCnoTamu.
®  COCTaBAATb
Knaccudumkaums. ypaBHeHne
dusmyeckme peaKuuun
o rTMAPOSM3a  KMPOB
CBOWCTBA. AP P
B 06LLEM BMAe
Bruonornyeckas ponb.
M'maoponus -
BaXKHelWwee
XMMUYecKoe
CBOWCTBO.
3/26 | AMMHOKNCNOTbI. Fomonormnyeckmn pag | 3HaTb:

AMUHOKUCAOT. Buapl
nsomepuu.
HomeHKnaTypa
AMWHOKUCANOT.
dusnyeckne

cBOMCTBa 7]

COCTaB U CTpoeHune
MOJIERYN
AMUHOKNCNOT,
npUHUUNbI
CMCTEMATMYECKOM
HOMEHKNATYypbl n




buonornyeckas ponb.
AmdoTepHOCTb
aMMHOKUCAOT.
ObpasoBaHue
nenTuaos.
MenTuaHas cessb.

MNonyyeHue 7
npMmMmeHeHue.

YmeTb:

TPUBMUANbHbIE
Ha3BaHUA
HEeCKO/IbKUX
61oN0rMyYecku
AKTMBHbIX
aMUHOKNCNOT;
6M010rMYECKYIO
ponb
aMUHOKKCANOT;
cnocobb
nonyyeHus
aMUHOKKUCANOT;

COCTaBAATb
CTPYKTYPHbIE

dopmynbl "

dopmynbl
N3oMepoB
aMMUHOKNCNIOT;
ypaBHeHuUs
peaKkuni
obpas3oBaHuA
nenTMaos;
ypaBHeHuUs
peakuum,
oTparkawolme
cnocobb
noay4YeHus
aMMHOKUCNOT;

[MoHUMaTL:

amdpoTepHOCTb
CBOWCTB
AMUHOKUCNOT;

Ob6bacHATD:

obpasoBaHue
nenTUAHOM CBA3Y;

Tema 6. lMonnmepbl —7 Yacos

1/27

Benku — npupoaHblie
noanmepsl

CTpyKTypbl  6enKoB:
nepeuYHas,
BTOPUYHaS,
TpeTunyHas,

4YyeTBepTn4HaA.

Mmaponus,
AeHaTypauus,

3HaTb:

YmeTs:

COCTaB n

XMmmyeckoe
CTpoeHue 6enKos;
KayecTBeHHble
peakuuun Ha 6enku;

JlabopaTopHbI
onbIT N2 9.

UccnepgosaHne
pacTBopa benka




KayecTBEeHHbIe ® COCTaBAATb CXemy
peakumn. Mpobnembl peakuumn
XMMMYECKOTO 0bpasosaHuA
CUHTE3a. ¢dparmeHTa 6Henka

(nentnpa);

® COCTaBNATb CXemy
rmaponmsa
dparmeHTa beska
(nentnga);

MNoHnmaTb:

e npobnemsi,
CBAA3aHHbIE o
NPOMbILIAEHHbIM
cuHTesom benka

O6bACHATD:

e Ouonoruyeckyto
ponb 6enkoB Ha
OCHOBE  CTpOeHuA
MONEKyn;

e npouecchl
OeHaTypauum 7
rmpponnsa 6enKkos,
nx Buonormyeckoe
3Ha4YeHMue;
YKa3blBaTb
NPOAYKTbl MOJIHOrO
pacnaga;

2/28 | Nonuncaxapuabl — CpaBHUTeNbHaA 3HaTb: JlabopaTopHbIn
npupogHble XapaKTepucTmnKa onbiT N2 10.
nosanmepbl Kpaxmasa n ¢ cocras n Ctpoerne

LeNNIONO3bl:  COCTaB, CTPYKTYPHbIX KauecTBeHHan
CTPOEHMe, 3BeHbES peakuma Ha
NoJIMMEpPHbIX Kpaxman.
HaxoxXaeHne B Leno4yek Kpaxmana
npupoae, W Uennonosbl;
doTocuHTE3, ®  HaxoxpgeHue B
dusmnyeckme NPUPOAE;
CBOWCTBa, MAPOAM3, ¢ ¢M3l/1‘-l€CKM€
CcnocobHoCTb ceomcTBa;
®  NpPUMEHEHWE;
LEenn03bl YMeTh:
obpas3oBbIBaTb
adupsl, e [naBaTb
NPUMEHEHHUE. CPaBHUTENbHYIO
XapaKTepUCTUKY
KauectBeHHasn Kpaxmany n
peakuma Ha Kpaxman. LENNIONO3E;
® COCTaBAATb CXemy
YPaBHEHMU

peakuynun
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Kpaxmana,
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MNpakTnyeckan
pabora Ne 3.

AHanu3 NULEBbIX
NpPoAyKTOB

AHanus $pyKTOB,

coKoB, Xxneba Ha
HanMune TrAOKO3bl U

Kpaxmana.

AHanus KYPWHOTO

AL  Ha Haauudme

benka.

YmeTb:

3HaTb:

NJiaHNpPOBaTb
3KCNEPUMEHTa;
nenatb
HabaoaeHus,
dopmynmposaTb
BbIBOAbI;
odpopmnATb
pesynbTaTtb
3KCNEPUMEHTa;

xo4,

npasuna
6esonacHol
paboTbl B
XMMUYECKOM
nabopartopum
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BMC: nnactmacchl,
Kay4yKW, BOOKHA

O6uan
XapaKTepucT1Ka
BMC:

cocCTas,

CTPOEHME,
noJsiyyeHue
Peakuynu
noaMmepusaumm  u
NoJIMKOHAEHCcAUUN
Mpepgcrtasutenn. Ux
¢dun3nYecKkne cBoncTea
n obnactu

3HaTb:

YmeTb:

OCHOBHbIE MOHATUA
xumun BMC;
obnactu
npumeHeHna BMC

COCTaBAATb
ypaBHeHUs
peakuumm
nosMmepusaumm u
NOJIMKOHAEHCALUY;

JlabopaTopHbIi
onbiT No 11.

UccneposaHue
obpasuos
nnactmacc "
BOJIOKOH.
OnucaHune nx
dn3nyeckux
CBOICTB.




npumeHeHuA.

5/31 | NpaKTuyeckas Ha ocHoBe | YmeTb:
pabota Ne 4. KayeCTBEHHbIX
peaKLii " ®  CcamoCToATE/IbHO
PeweHue XapaKTEPHbIX NJIaHNMPOBATb .xon
IKCMEPUMEHTANIbHbI | | oe SKCNEPUMEHTS;
X 33734 Ha ® MpoBOAUTH
pacnosHasatb KauyecTBeHHoe
pacrnosHaBaHue Da3AMYHBIE onpeaeneHve
fnacTmacc v opraHuyeckue OpraHUYecKmx
BO/IOKOH BellecTBa BELLECTB;
e [1enaTb BbIBOAb
3HaTb:
e npasuna
6esonacHom
paboTbl B
XMMUYECKOM
nabopartopum
6/32 | O6obuweHne 3HaHNi | Cuctematusauma YmeTb:
no temam 5 n 6 3HaHWMIA MO Temam:
«bronormyecku ¢ YycTaHasavearb
aKTUBHbIE fpnamMARo-
cnepcTBeHHble
BelecTsa» n cBA3M Mexay
«nonnmepbl». CTpoeHuem "
CBOMCTBaMM
yrneBoaopo/os;
mexay CcBOWCTBaMU W
npUMeHeHnem
YyrnesogopofoB U KX
NPOU3BOAHbIX;
7/33 | KoHTponbHas
pabota Ne 3
Brnonornyeckn
aKTUBHble
opraHuMyeckue
BelLecTBa.
Monnmepesl.
34 MTorosan NopseneHne wutoros | MNoka3saTsb:
KoHdepeHuuA n3yyeHus Kypca
OpraHUYecKom XMmmm ¢ (CTenens
oBnafeHus
y4yebHbIM
maTepuasom
(TeopeTnueckni
Kypc n
npaKkTUyeckmne

yMeHus).




11 kiace
PABOYAA MPOrPAMMA KYPCA XMMUMU 11 KNACCA.

NoAacHuTenbHaA 3anucka.

Paboyaa nporpamma Kypca xummm 11 Knacca paspabotaHa Ha OCHoOBe
MpumepHOM nNporpammbl cpeaHero (MosHoro) obuwero ob6pasoBaHUsA MO XMMUK
(6a3oBbln  ypoBeHb), [porpammbl  Kypca XMMWUK ona 111  knacca
obuieobpaszoBaTenbHbIX yupexaeHuin (6asosbiii ypoBeHb), aBTop O.C. NabpuensH,
2006, v rocypapctBeHHOro obpasoBaTenibHOro cTaHAapTa.

Mporpamma paccymtaHa Ha 34 yacos (1 yac B Hegento), B TOM yYucne And
npoBeAeHNA KOHTPOIbHbIX PaboT - 2 Yaca, NpPakKTUYecKMx pabor - 2 yaca.

Llenn n 3apaum paboyer nporpammsi:

OcBOEHME 3HAHMI O XMMUYECKOW COCTaBAAIOLLEN €CTECTBEHHO-HAYYHOM KapTUHbI
MUPA, BaXKHENLLMX NOHATUAX, 3aKOHAX, TEOPUAX.

OB/lafleHME YMEHUAMWU TMPUMEHATb MNOJYYEHHblIE 3HaHUA ANA  O0O6BACHEHUS
Pa3HOOB6pPa3HbIX XMMUUYECKUX ABIEHUN N CBOMCTB BELLLECTB, OLEHKM PO/ XMMUU B
Pa3BUTUM COBPEMEHHbIX TEXHOJIOTMIA U NONYYEHUN HOBbIX MaTEPUANOB.

pa3BUTME MO3HABATE/IbHbIX WMHTEPECOB W WMHTENNEKTyaslbHbIX CNOcobHOCTEN B
npouecce CaMOCTOATE/IbHOrO MNPUOBPETEHUA 3HAHUKM C  UCNONb30BaHUEM
Pa3/INYHbIX NCTOYHUKOB MHPOPMALIUKN, B TOM YNC/IE KOMMBIOTEPHDIX;

BOCNUTaHME Yyb6eXKAeHHOCTU B NO3UTUBHOM PO XMMUU B }KU3HU COBPEMEHHOTO
obuiectBa, HeobXoAMMOCTM XMMMUYECKM [PAaMOTHOTO OTHOLUEHMA K CBOEMy
3[,0PO0BbIO M OKpYrKaloLLLEN cpeae.

MpuMeHeHWe NOJlYYEHHbIX 3HAHUM U yMeHUI ans 6e30nacHOro MCNoAb30BaHMA
BELLeCTB M MaTepuasnoB B ObITy, CENbCKOM XO03fMCTBE M Ha MPOU3BOACTBE,
peweHns MNPaKTUYECKUX 33434 B MOBCEAHEBHOW KU3HWU, NpeaynpexaeHun
ABNEHWUI, HAHOCALLMX BPes, 340POBbI0 YE/IOBEKA M OKPY*KaloLen cpeae.

YyebHO-meToauUECKUN KOMNNEKT:

1. Fabpuenad O.C. Xumma. 11 Knacc: y4yebHUK ana obueobpasoBaTesbHbIX
yupexaenun. - M.:[lpoda, 2009, 2010.

2. MabpuensH 0O.C., HactonbHaa KHura yuntena. Xumua. 11 knacc. - M.: Apoda,



2008.
OcHOBHOe coaeprkaHue.
Tema 1. O6wan xumums. (21 yac)

OCHOBHbIE MNOHATUA: «DNEKTPOHHaA opbuTanb», s-opbuTanb, p-opbuTans, d-
opbutansb, f-opbutans. NCX3 A.UN. MeHaeneesa.

Knaccudumkauma TMNOB XMMUYECKOM CBA3MW.
BeliecTBa MOIEKYNAPHOTO U HEMOJIEKYIAPHOTO CTPOEHMUA.
AncnepcHble CUCTEMbI, UICTUHHbIE PACTBOPbI, KONJIOUAHbIE PACTBOPbI.

XMMMYECKME peaKkumMm U KX cyTb. CKOPOCTb XMMMUYECKON peakumu. DakTopsl,
BAUAIOLLME HA CKOpOCTb peakumun. Katanmsatopbl. Obpatumbie U HeobpaTumble
XMMMYECKME peaKkunmn. XMMUYecKoe paBHOBECUE M YCI0BUA €ro CMELLLEHUS.

DNeKTPOnUTbl U  HeanekTpoamtbl. OcHOoBHble nonoxenma TI3[. CywHoCTb
MexXaHu3ma Auccoumauymu.

Mvaponus.

OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE peaKuUn. DNeKTooTpmuaTenbHOCTb. CTeneHb
OKuUcneHuma. BasieHTHOCTb.

Tema 2. HeopraHuueckasa xumus. (13 yacos)
OcHoBHble noHATUA: MeTannbl. MeTtannyprua.

HemeTtannol. ManoreHbl. Kucnotbl. OcHoBaHMA. Conn. KayecTBeHHble peakumm.

TpeboBaHUA K YPOBHIO NOArOTOBKM yueHUKoB 11 Knacca.
B pe3synbrate U3yyeHMA XMMUU YYEHUK AO0NXKEH 3HATb:

e BakHeMune XMMMYeckme NoHATUA: BELECTBO, XMMUYECKUIN S1e€MEHT, aTOM,
MOJIEKYNa, OTHOCUTENbHAsi aTOMHAs Macca, OTHOCUTE/IbHAA MOJIEKYAAPHas
macca, WOH, annotponus, M30TOMbI, XMMuMyecKas CBAI3b,
3N1IeKTPOTPULLATENIbHOCTb, Ba/IEHTHOCTb, CTENEeHb OKUCNEHWSA, BeLLecTBa
MOJIEKYNAPHOrO " HEMONEKYNAPHOro CTPOEHMS, 3/1EKTPOIUT,



HEe3/IeKTPONUT, PaACTBOpP, INEKTPONUTUYECKAA AUCCOUMALUNA, OKUCAUTEND,
BOCCTAHOBMUTE/Ib, OKWUC/IEHME W BOCCTAHOBNEHUE, TENNOBON 3PPEKT,
CKOPOCTb XMMUYECKOM peaKkLnmn, KaTains, XMMUYecKoe paBHOBECHUE;

® OCHOBHble 3aKoHbl Xumunmn: 3CMB, 3MCB, 3.

® OCHOBHble Teopuun: TO/.

® BaXHeMWwMe BewecTBa M MaTepuasbl: OCHOBHble METaNNbl WU CNJaBbl;
cepHas, CoNAHanA, a30THAA KUC/OTbI; LWes104Yn, aMMUAK;

YmerTb:

e HasbiBaTb BewectBa MO TPUBMANBHOWM W WAN  MeEXAYHApPOOHOM
HOMEHKNATYpPE;
® onpeaenAtb: BaNE€HTHOCTb M CTeNeHb OKWUC/NEHWUS 3/1eMeHTa, Tun
XMMWUYECKOW CBA3U, OKUCAUTENDb U BOCCTAHOBUTEND;
® XapaKTepu3oBaTb: 31€MEHTbl MasiblX NepPUoA0B No UX NonoxKeHuto B MCX3;
obuMe XMMMYecKme CBOMCTBA K/1aCCOB HEOPraHUYECKUX COeANHEHUN;
® O00bACHATb: nNpuUpoay XMMWUYECKOM CBA3M (MOHHOM, KOBANEHTHOW,
METANZINYECKOM), 3aBUCMMOCTb CKOPOCTM XMMMUYECKOW peakumm u
NOMIOXKEHUA XMMNYECKOTO PaBHOBECUSA OT Pa3/IMYHbIX GPaKTOpPOB;
® BbINO/IHATb XMMUYECKUIA 3KCMEPUMEHT Ha pacno3HaBaHWE XOPWUA-MOHOB,
cynbdaT-uoHOB, aLeTaT-uoHOB, WMOHOB ammoHuA. Onpenenatb 6enkwy,
FNIIOKO3Y, IMULEPUH NO XapaKTePHbIM CBOMCTBAM;
® POBOAUTb CAMOCTOATE/IbHbIA MOWUCK XMMMYECKOM UuHPopmauum ¢
MCNONb30BAHMEM Pa3/INYHbIX UCTOYHUKOB;
Ncnonb3oBaTb NpruobpeTeHHbIe 3HAHUA N YMEHUA B NPAKTUYECKON OeATeNIbHOCTU
M NOBCEAHEBHOM }KU3HMU:

® 015 06BACHEHUA XMMUYECKUX ABNEHUI, NPOUCXOAALLNX B NpUpoae, bbiTy U1
aH Npou3BOACTBE;

® onpeaeneHMa BO3MOMHOCTM MPOTEKAHUA XUMWUYECKMX peakuui B
Pa3/INYHbIX YCAOBUAX U OLLEHKWN UX NOCNEACTBUIA;

® 3KO/I0MMYECKM rpPaMOTHOIO NoBeAEHMA B OKPYKatoLLel cpeae;

® OUEHKM BAUAHMA XMMWYECKOro 3arpA3HEeHUs OKpy)Kalowen cpegbl Ha
OpPraHn3m 4YenoBeKa;

e 6e3onacHoro o6paweHns € TopPHYMMM U TOKCUYHBIMK BELLECTBAMMU,
NnabopaTopHbIM 060pYyA0BaAHUEM;

® [PUrOTOB/NIEHWNA PACTBOPOB C ONpPeAeNeHHOM KOHUEeHTpauuen B 6bITy 1 Ha
NPOW3BOACTBE;



¢ Kputepumuu OUEHKN A0OCTOBEPHOCTU XMMUYECKOMN MH(I)OpMaLI,MM,
I'IOCTVI'IEHOLLI,EVI 13 Pa3INYHbIX NCTOYHUKOB.

Tpe6oBaHMA K YPOBHIO NOATOTOBKMU BbINYCKHUKOB

B pesynbrate u3yyeHMA XMUMMUM Ha 6a30BOM YPOBHE VYYEHUK [OJIKEH
3HaTb/NOHUMaTb:

* gaxicHelwue Xumuyeckue NOHAMUA . BEIIeCTBO, XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsl M MOJICKYJIApHask MacChl, MOH, aJlJIOTPOIHS,
M30TOIbI, XUMUYECKasi CBSI3b, AJIEKTPOOTPUIIATEIHLHOCTh, BaJIEHTHOCTh, CTEIEHb
OKHUCJIEHHS], MOJIb, MOJIIPHAsA Macca, MOJISIPHBIA 00bEM, BEILIECTBA MOJIEKYJISIPHOTO
U HEMOJICKYJIIPHOTO CTPOCHHMS, PACTBOPBI, DJCKTPOJIUT W HEDJIEKTPOJIUT,
AIEKTPOJIUTUYECKAS] TUCCOLMAINSA, OKUCITUTEIh U BOCCTAHOBUTEIb, OKUCICHHUE U
BOCCTAaHOBJICHHE, TEIJIOBOM 3(PPEeKT peakiuu, CKOPOCTbh XUMHUYECKON pPEaKIuH,
KaTajinu3, XHUMHYECKOE€ pPaBHOBECHE, VYIJIEPOJHBIN cKeneT, (yHKIHOHAIbHAsS
rpyIa, U30MEPUsi, TOMOJIOTHS;

® OCHOGBHbBIE 3AKOHbL XUMUU. COXpPAaHCHHMA MaCChl BCIICCTB, IIOCTOSHCTBA
cocCTaBa, HCpI/IOI[I/ILIeCI(Hf/'I 3aKOH,

® OCHO6HblE meopuu Xumuu. XUMHYECKOM CBiA3U, BJICKTpOJ'H/ITI/I‘—I€CKOI71
Aucconuranunn, CTpOCHHA OPraHn4CCKrUX COCI[I/IHCHPlﬁ;

° galicHellwlue Geuwyecmea U Mamepuaibl. OCHOBHBICE METAIIBI U CIUIABHI,
CepHasi, COJIsTHasl, a30THAsI U YKCYCHasl KUCIIOTHI, IIEJI0YH, aMMUaK, MUHEpaIbHbIE
yaoOpeHusi, MeTaH, dTUJICH, alleTUJIeH, OCH30J, ATaHOJI, JKUPbI, MbLIa, TJIIOKO3a,
caxaposa, Kpaxmals, KJeT4aTka, O€JIKH, HMCKYCCTBEHHbIE W CHUHTETUYECKHUE
BOJIOKHA, Kay4yKH, MJIACTMACCHI;

ymeTb:

® Ha3bl6aMb WN3y4YeHHble BELLEeCTBa NO TPMBUANIbLHOM UAM MENKAYHAPOAHOM
HOMEHKNaType;

° onpedenﬁmb BaJIEHTHOCTb U CT€NEHb OKUCAEHUNA XUMUNYECKUX 3/1EMEHTOB,
TUN XMMWYECKOM CBA3M B coeagnHeHnAX, 3apAaa NOHa, XapakKTep cpedbl B BOAHbIX
pactBOpax HeopraHM4ecCKmnx COELI,MHEHVII\;L OKncanTesnib W BOCCTAaHOBUTE/D,
NPUHaaNeXHOCTb BELWECTB K Pa3/IN4HbIM K/Z1aCCam OPraHUYeCKnx COGAMHEHMI\;I;

® Xapakmepu3o08amb 3/1EMEHTbl Ma/iblX MepuoAOoB MO WX MONONKEHUIO B
nepuoandyeckon cucteme A. WN. Mengeneesa; obume XMmuyeckue cBOMCTBA
METaNN0B, HEMETA/I/IOB, OCHOBHbIX KJ1acCOB HEOPraHUYEeCKUX U OPraHnUYeCcKmnx



COeANHEHUN; CTPOEHUE W XUMMUYECKUE CBOMCTBA M3YYEHHbIX OpPraHUYeCcKux
coeAuHEeHUN;

® 06bACHAMb 33aBUCUMMOCTb CBOMCTB BELLECTB OT MX COCTaBa W CTPOEHMUS,
npupoay XMMMYECKon cBA3M (MOHHOW, KOBANEHTHOM, METaN/INYECKOoM),
3aBMCMMOCTb CKOPOCTM XMMWYECKOM pPeaKkUuMn U MONOXKEHMA XMMUYECKOro
paBHOBECUSA OT Pa3/INYHbIX GAKTOPOB;

* @bINOJIHAMb XUMUUECKUIL IKcnepumernm 110 PACIIO3HABAHUIO Ba)KHCHUIIINX
HCOPTaHNYCCKHUX U OPIraHUYCCKUX BCIUICCTB,

* npoeodumb CAMOCTOATEIbHBIA MOMCK XUMHUYECKOW HH(pOpMaLUU C
WCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHHMKOB (HAYyYHO-TIOMYJISIPHBIX — W3JIaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, HHTEPHET-PECYPCOB);

*  UChONb306amb KOMIIBIOTEPHBIE TEXHOJOTMHU A1 0OpabOTKM M Ieperadyu
XUMUYECKON MHPOPMALIMH U €€ NMPEACTABICHUS B Pa3IMYHbIX (OpMax;

ncnonb3oBaTtb anOGpETEHHbIe 3HAHUA U yMeHuUAa B npaKTM‘-IECKOﬁ
AeATeNbHOCTU U nOBceAHEBHOﬁ XU3HU C LeNblo:

® 0OBACHEHNA XMMUYECKUX FlBI'IEHVIVI, npoucxogauwmx B npupoae, 6bITy M Ha
NnPon3BoOACTBE,;

® onpeaeneHMa BO3MOMKHOCTM MPOTEKAHUA XUMMUYECKUX MNpeBpalleHUin B
Pa3/INYHbIX YCNOBUAX U OLLEHKM NX NOCNeACTBUN;

® 5KO/I0TMYECKN TPaMOTHOIO NOBEAEHUNS B OKPYKalOLWEN Cpese;

® OUEHKMN BAUNAHUNA XUMUNYECKOTo 3arpA3HeHunA Opr)'KaI'OIJ.I,eﬁ cpeabl Ha
OpraHM3am 4yesanoBekKa U gpyrme Xmnsbie opraHM3mbl;

e (e3onacHoro ob6palleHWss C TOPHYMMM U TOKCMYHBIMU  BELLECTBAMM,
nabopatopHbiMm 060pyAOBaHMEM;

® MpPUroTOB/NEHMA pPACTBOPOB 33a[aHHOM KOHUEHTpauuu B ObITy M Ha
NPOW3BOACTBE;

* KpI/ITI/I‘-IeCKOﬁ OUEHKHN A4OCTOBEPHOCTU XMMUNYECKOWN I/IHCI)OpMaLI,I/IM,
I'IOCTyI'IaI'OLLI,eIZ M3 Pa3HbIX NCTOYHUKOB.

MpoBepKa u oueHKa 3HAHU U YMEHUIA yYaLLUXCA

PesynbTatbl 0Oy4YeHMA XUMUKM [O/KHbI COOTBETCTBOBAaTb OOWMM 3agadvam
npeameTa 1 TpeboBaHUAM K €ro YCBOEHMUIO.



P63yﬂbTaTbI O6y‘-IeHI/IFI oueHmBarTCA Nno naTMbannbHOM cucteme. I'Ile oueHKe
YYUTbIBAOTCA caeayroume Ka4yeCtBeHHble NMOKa3aTe/IM OTBETOB:

rnybuHa (cooTBeTCTBME U3YYEHHbIM TEOPETUYECKUM 0606LLEHNAM);

OCO3HAHHOCTb (cooTBETCTBUE TPEBYEMbIM B MPOrpaMme YMEeHUAM MPUMEHATb
Nnosly4eHHyto nHpopmaymio);

NosHOTa (cooTBETCTBME 06BEMY NPOrPaMMbl U MHGOPMALUKN y4ebHMKa).

Mpn oueHKe YyYUTbIBAKOTCA YMUCAO M XapaKTep OowMbOoK (CyLLecTBEHHble MAM
HeCcyL,eCcTBEHHbIE).

CywecTBeHHble  OwWMOKM  CBA3aHbl C  HeJOCTAaTOMHOM  rybuHOM M
OCO3HAHHOCTbIO OTBETA (HAaNpMMep, YYEHWUK HEMpPaBU/IbHO YKa3an OCHOBHble
NPU3HAKN MOHATUI, ABNEHUI, XapaKTepPHble CBOMCTBA BELWLECTB, HEMPABWJIbHO
chopMynmpoBan 3aKoH, MPaBUIO WU T.N. WAN YYEHUK He CMOTr MPUMEHUTb
TeOpeTUYeCKMe 3HaHMA ana  ob6bACHEHMA U NpeacKasaHuMAa  ABAEHUN,
YCTaHOB/NIEHWUA MPUYUHHO-CNEACTBEHHbIX CBA3EW, CPABHEHMA M KaaccuduKaumm
ABNIEHUM U T. N.).

HecyuiectBeHHble OLWMBKK onpeaenarnTca HenosIHOTOW oTBeTa (Hanpumep,
ynyuieHMe U3 BMAA KaKoOro-nmbo HexapakTepHoro ¢aKkra npu onucaHuu
BellecTBa, npouecca). K HIM MOYKHO OTHECTU OFOBOPKM, OMUCKKU, AONYLLEHHbIE NO
HEBHMMATENbHOCTU (Hanpumep, Ha ABa U 6onee ypaBHEHUA pPeaKunit B NONHOM
MOHHOM BUAE AONYyLleHa OAHa OlWMbKa B 0603HaYeHNM 3apsaaa MoHa).

Pesynbtatbl 0b6y4yeHMA NPOBEPAIOTCA B MNPOLECCE YCTHbIX M MUCbMEHHbIX
OTBETOB YYaLUUXCA, @ TaK¥Ke MPU BbINOSHEHUU MU XMMUYECKOTO SKCNEPUMEHTA.

OueHKa TeopeTUYeCKUX 3HaHUM
OTtmeTKa «5»:
OTBET MOJIHbIN U NPaBU/IbHbIA Ha OCHOBAHNU U3YYEHHbIX TEOPUN;

MaTepuan U3NOXKEH B ONpeaeneHHOM /IOTMYeCcKor nocnenoBaTe/IbHOCTY,
JINTEPaTYPHbIM A3bIKOM;

OTBET CAaMOCTOATE/IbHbIN.
OTmeTKa «4»:

OTBET MOJIHbIN U NPaBU/bHbIA Ha OCHOBAHWNU U3YYEHHbIX TEOPUN;



MaTepuan U3NIOXKEH B OonNpeaesieHHOMW NOorMYeckon NocnenoBaTeNbHOCTH, Npu
3TOM AOMNyWweHbl ABe-TPU HecywecTBeHHble OLWMOKK, WCMpaB/ieHHble Mo
TpeboBaHUto yuntens.

OTmeTKa «3»:

OTBET NOJIHbIM, HO NPW 3TOM AONYLIEHa CYLLeCTBEHHaA OWWOKa MM OTBeT
Heno/IHbI, HECBA3HbIN.

OTMmeTKa «2»:

npu oTtBeTe O6HapYy*EHO HEMOHUMAHWE YYaLLMMCA OCHOBHOIO COAEpP*KaHWs
yyebHOro martepuana WAW [AOMNYLWEHbl CyWecTBEHHble OWWBKKN, KoTopble
yYyalmniica He MOXKET UCNPaBUTb NPU HAaBOAALWMX BOMPOCAX yYUTENS.

OTmeTKa «1»:

OTCYyTCTBME OTBETA.

OueHKa dKCNnepumMmeHTa/ibHbIX yMEHMﬁ

OueHKa CTaBUTCA Ha OCHOBAHMM HabAOAEHMA 33 yYalMMCA U MUCbMEHHOTO
oT4yeTa 3a pabory.

OTmeTKa «5»:

paboTa BbIMNOJIHEHA MNOJHOCTBIO W MNPaBWIbHO, cAenaHbl NpaBU/bHbIE
HabnaeHNA U BbIBOAbI;

3KCMEPUMEHT NpoBeAeH MO NJIaHy C yY4EeTOM TEXHUKM 6e30MacHOCTM M NpaBun
paboTbl C BelecTtBaMmm 1 060pya0BaHUEM;

NPOAB/IEHbl OPraHU3aUMOHHO-TPYAOBblIE YMEHUA (NOAAEpPXKMBAOTCA YUCTOTA
paboyero mecTta u NOPAAOK Ha CTO/NE, SKOHOMHO MCMNONb3YIOTCA PEAKTUBbI).

OTmeTKa «4»:

pa60Ta BbIMOJIHEHA MPaBUJbHO, CAENAHbI MPaBUJIbHbIE Ha6I'IPO,CI,eHI/1F| “n
BbiBOAbl, HO NPU 3TOM 3SKCNEPUMEHT MNpoBeaeH He NOMHOCTbIO A AonyuwleHbl
HecyuwecCTBeHHbIE OWNBKM B pa60Te C BewectBamn n O60py,ﬂ,OBaHMeM.

OTmeTKa «3»:

paboTa BbINO/NHEHA MPABU/IbHO HE MeEHee YemM HanoN0BUHY MAW AONyLieHa
CyllLecTBeHHasa owmnbKa B xoAe 3KCNepumeHTa, B 0b6bAcHeHUN, B 0hOopMIEHUN
paboTtbl, B cobnioaeHUn npaBun TeXHUKM bHesonacHoctM npu pabote cC



Bewecrseamum u“ O60pyAOBaHMEM, KOTOpaA WUcCnpaBadetca no TpE6OBaHMIO
YUYUTENA.

OTmeTKa «2»:

aonyuweHbl ase (n 6onee) cyuiecTBeHHble OWMOKM B Xo4e 3KCNEepUMeHTa, B
obbAcHeHMn, B odopmaeHmn pabotbl, B cobBAOAEHUM NPABUA  TEXHUKMU
6e3onacHocTM Npu paboTe ¢ BewecTBaMu 1 06o0pya0BaHNEM, KOTOPbIE YYaLLMNCA
He MOXXEeT UCNpPaBUTb gaxKe no TpeboBaHMIo yunTens.

OTmeTKa «1»:

paboTa He BbIMNO/MHEHA, Y YYalLerocs OTCYTCTBYIOT 3KCMepuUMeEHTaslbHble
YMeHMUS.

OueHKa yMeHUI pewaTb 3KCNEPMMEHTAJIbHbIE 3a43a4MU
OTmeTKa «5»:
NNaH peLweHna CoCTaB/IeH NPaBU/IbHO;
NPaBU/IbHO OCYLLECTB/IEH NOAOOP XMMUYECKMX PEAKTMBOB U 060pYyA0BaHMS;
[AHO NoJIHOe 06BACHEHUE U caeNaHbl BbIBOAbI.
OTmeTKa «4»:
NAaH peLeHna CoOCTaB/IeH NPaBU/IbHO;

NPaBUAbHO OCYLLECTBNAEH NOAOOP XMMWUYECKUX PEaKTUBOB M 060pYAOBaHMS,
npu 3TOM AoNyLeHo He bonee ABYX HECYLLECTBEHHbIX OWMOOK B 06BACHEHUN U
BbIBOJAX.

OTmeTKa «3»:
NAaH peLeHna COCTaB/IeEH NPaBU/IbHO;

npasBnibHO OCYLLECTBJ/IEH I'IO,CI,60p XUMUYECKUX PEAKTNBOB U O60py,£l,OBaHMﬂ, HO
AgonyuweHa cywecrBeHHanA owmnbKa B 06bACHEHUN U BbIBOdax.

OTmeTKa «2»:

aonyuieHbl ase (n 6onee) cywectBeHHble OWMOKM B NNaHe pelleHusa, B
noabope XMMUYeCKMX peakTMBoB U 060pya0BaHMA, B 06 bACHEHMN N BbIBOAAX.

OTmeTKa «1»:

3a/4a4a He pelleHa.



OueHKa yMmeHuii pelaTb pacyeTHble 3a4auun
OTtmeTKa «5»:

B J10TM4EeCKOM paccyxgeHnmn wu peweHnn Het OLIJM6OI-(, 3a/lda4a peLleHa
paunoOHaIbHbIM cnocobom.

OTmeTKa «4»:

B JIOTMYECKOM pPaCCYKAEHUM WU pPELIEHMU HEeT CYLLEeCTBEHHbIX OWWOOK, HO
3aa4a pelleHa HepaunoHanbHbiM cnocobom mnm pgonyuweHo He 6onee AByx
HEeCyL,eCcTBEHHbIX OLWMOOK.

OTmeTKa «3»:

B J/10TM4ECKOM pPaccyXgeHnn HeT CyuweCTBEHHbIX OLIJVI6OK, HO AonyuleHa
cywectBeHHan owmnbKa B MaTeMaTUYECKUX pacyeTax.

OTmeTKa «2»:
MMEIOTCA CYLLLECTBEHHbIE OLUMOKKM B IOTMYECKOM PaACCYXAEHUU U PELLEHUN.
OTmeTKa «1»:

3a44a4a He pelleHa.

OueHKa NMCbMEHHbIX KOHTPO/IbHbIX paboT
OTmeTKa «5»:
OTBET MOJIHbIN U NPaBU/IbHbIA, BO3MOHA HeCyLLLeCTBEHHas OLWNOKa.
OTmeTKa «4»:
OTBET HEMOJIHbIA UK A0NYLEHO He Boee ABYX HECYLLECTBEHHbIX OWMOOK.
OTmeTKa «3»:

pa60Ta BbIMNOJIHEHAa HE MeHee 4em HanojaosuHy, JdonyuleHa oJHa
cywecrtBeHHan owmnbka n ABe-TPpU HecyweCTtBeEHHbIE.

OTmeTKa «2»:

paboTa BbIMONHEHA MEHEe YeM HaMNoONOBUMHY WAN COAEPKUT HECKOJIbKO
CYLLLeCTBEHHbIX OLLINOOK.

OTmeTKa «1»:



pa60Ta He€ BbIMO/IHEHA.

Mpn oueHKe BbINOJHEHUSA MUCbMEHHOW KOHTPOJIbHOM paboTbl HeobxogMmo
yunTbiBaTb TPEebOBaHUA egMHOro opdorpadmyeckoro pexumma.

OTMEeTKa 3a UTOroBYO KOHTPOJIbHYIO paboTy KOppeKTUpyeT npeaLecTsytoLlme
OTMETKM 33 YeTBepTb, NO/Iyrogue, roa,.



KaneHpapHo-TemaTuueckoe nnaHMpoBaHue.

Kypc «Xumua» 11 knacc (6a3oBblit ypoBeHb).

[ata MnaHupyemble pe3ynbTatbl [o=
dopmbi 1
Mall-
Ne OCHOBHbIE MOHATUA U meToAbl JKcnepu
nna Tema Uenb VUEHMK O6opyaoBaHue Hee
n/n bakT TEPMUHbI npenoja- MEHT YUEHMK A/yMeTh sana
H BaHUSA A/3HaTb
Hue
1 2 3 4 5 6 7 8 9 10 11 12
BBEAEHWUE (1 yac) CTPOEHUE ATOMA U HEPI/IO[[I/IIIECKI/Iﬁ 3AKOH .M. MEHJIEJIEEBA ( 6 yacoB)
1 BBOHbII PaccmoTpeTb Snpo u dyeKTpoHHAsA | YPOK MoHATMA XapaKTepun3os IICXD. §1,
MHCTPYKTaN pas3nunyHble 060II0UKA. n3y4yeHusn moaenemn aTb Kaxayto TaGums! ynp.
Teopum HOBOrO aToOMOB moaens, 1,2
Nno TeXHWKe DIEKTPOHBI, «Ctpoenue
6 CTpoeHun maTepuna onpeaensitb
€30MacHOCTH MPOTOHBI U
aTOMOB. o NAOCLI U aroMany.
. OCHOBHbIE HEUTpOHBI. Teopun 1
cBefeHuna o HSy‘-II/ITI) MOACIN aTOMOB HEAOCTaTKM Mogpenu aro-
MOB
CTPOEHUU OCHOBHBIE DJIEKTpOHHAs KJIacCH
aroma. TipaBuita (uKaIms AIEeMEHTOB.
SaMOTHCHIA S,p-, J-,/-cemeiicTBa
3JIEKTPOHAMU
3HEPTETUYECK

ux




ypoBHel

CrpoeHme Moapo6bHo JHepreTnyecKune Komb6uHunpos MoHATHA Onpeaenatb IICXDO. 81,
ACCMOTPETL OBHU NN aHHbIN rmbpuamsauma | a1 cBA3U U np.
3/IEKTPOHHbIX P P yp pramnsau Tabaunp! ynp
6 3/IEKTPOHHYO 3/IEKTPOHHbIE C/I0M. , T-, O- CBA3U pucoBatb 3-5
obonoHek «CtpocHue
Knaccudukaum dopmy
XUMUYECKUX DieKTpoHHAs
0 9/1eMEHTOB 3/IEKTPOHHbIX aToMan».
SNEeMEHTOB. s d. f KJ1accuukamms 0B/13KOE
y Py -, SIEMEHTOR Mopenu aTo-
ceMencrs MOB
S,p-, d-,f-cemeiicTa
Hayuntb Ilepuoanueckuit KombuHupos MNoHAaTUA XapakTepun3os IICXD. 2
Nepuoamueck y cpuonmuace p paKTep CXD §2,
- 06BACHATL U 3aKOH aHHbIN Meprnoanyeck aTb 3/1eMEHTbI np.
Wit 3aKoH pnoA Ta6uib! ynp
CpaBHUBATb WA 3aKOH no 1-5
ncxs 4.u. P 1 CTPOCHHUE aToMa. ' «Crtpoenue
CBOMCTBA % nepuoamnyecka | NOMOXKEHWIO B
Menaeneesa du3nUecKkul CMBICII puon,
3/1eMEeHTOB, X | IIOPSAKOBOTO HOMEpPA A cucTema, ncxa aTomMmay.
coeguHeHuM 3JIEMEHTA U M30TOrbl, XUM. Monenu ato-
Ha ocHoBaHuu | COBPEMEHHOC 9/1eMEHT, MOB
NoJIOXKEeHus B onpeaeneHue dnsnyeckui
cucrteme. Mepuoanyeckoro cmbich
HayuuTtb 3aKoHa. MpuunHbl NnopAAKOBOro
npeagnonaraTb | U3MEHeHUA meTan- HoMepa n
Ba/IeHTHble JINYECKUX U Homepa
BO3MOKHOCTU HemeTaNINYecKux rpynnbi,
aTOMOB Ha CBOWCTB B Nepnojax un B nepuoamy-
OCHOBaHMUU rpynnax. NMonoxeHue HOCTb
3N1eKTpoHHON 1 | Bogopoaa B MMC. BEPTUKa/b-
rpaduyeckon BaneHTHbIe 3/1eKTPOHBbI. Has,
dopmynbl. AuaroHasb-
Has,

FTOPU30OHTab-




HanA
CTPOEHUE BEHIECTBA (10 yacosB)
MoHHaA Pacwwnputb MoHHas cBA3b, KombuHupos OcobeHHoCTH [HaBaTb Tabnuupl §3,
XMMMYeCKas noHATHe KnaccMduKauusa MOHOB | aHHbIN WNOHHOM XapakTepuc- ynp.
CBA3b WMOHHO XMMUYECKOoM TUKY BeL,ecTs 1,3
XMMUYECKOM CBA3K C UHOM
CBA3K XMMUYECKOM
CBA3bIO
KoBaneHTHas Pacwuputb KoBasieHTHas uamn KombuHupos OcobeHHocTn | OaBaTtb Tabnuupl §4,
XMMMUYECKas noHaATue aTOMHan XMMUYeckas aHHbIN KOBaNEHTHOW | XapaKTepuctu ynp.
cBA3b KOBa/IEHTHOM CBA3b, XMMUYECKOM KY BeLlecTs C 1-5
XMMUYECKO 3/1IeKTPOOTPULATENBHOC CBA3U KOBaNeHTHOM
CBA3N Tb, AUNOAb, AOHOP, XUMUYECKOM
akuenTop CBA3bIO
MeTannunyeckasa | Pacwmputb MeTannnyeckan cBasb, KombuHupos OcobeHHocTn | OaBaTtb Tabnuupl §5,
“n noHATne NNacTUYHOCTb, aHHbIN METaN/INYECKO | XapaKTepuc- ynp.
BOAOPOAHAAXM | META/N/IMYECKO | 3NEKTPONpPOBOAHOCTD, M XMMMYECKOM | TUKY BELLECTB 10
MUYECKas CBA3b | 1M U TenJ0npPoBOLHOCTD, CBA3MU. ¢ MeTannunyec-
BOAOPOAHOWN cnnasbl. KoM " 86,
XMUMMYECKo M OCO6EHHOCTVM BO4OpPOAHOM ynp.
CBA3U BoaopoaHas BOAOPOAHOVM XMMUYECKOM 2,3
XMMMYECKas CBA3b, XUMUYECKOM CBAZBIO
AeHaTypauums, CBA3U
la3006pasHble | U3yunTtb la3oob6pasHoe KombuHupos OcobeHHocTM | [aBaTtb Tabnnubl §8,
BellecTsa 0cobeHHOCTH COCTOSIHWE BELLEeCcTBa. aHHbIN CTpOEeHMA U XapakTepuc- ynp.
CTpoOeHun ArperaTHble COCTOSIHUA. CBOWCTBA TUKRY 2,4
MonsapHbIn 06bem razoobpasHblx | rasoobpas-




rasos rasoo6pasHbix BellecTs BELecTs HbIX BeLecTs
8 IIpakTnyecka | PopmmposaTb MpakTnye- [IpaBuna -pacmno3Ha- LWraTms,
s1 padora Nel | Hasbiku ckana pabora TEXHUKHU BaTh rasbl npobupkn,
Homyuenwue, paboTbl ¢ 1 GesomnacHoct | Jlaboparop- ra3ooTBOAHbIE
HBIM
cobupanue n BELLEeCTBaMM u H IpH 5 TPY6KMY,
acIi03HaBa- CIoCco00M;
p naboparop- BRIIOJIHCHAN ’ CMUPTOBKM,
HHE Ta30B aHHOM -
HbIM A p» IIHCaTk ConsaHan
a00ThI
obopyaosa- p ypaBHCHUIA KMCNOoTa,
XUMHUYECKUX
Huem . rpaHy/bl UUMHKA,
peakuuii
Men, xnopua,
aMMOHMUS,
rmapokcung,
Kanbuma,
WMHAMKaTOpHasA
bymara
9 HKuakuve mn MN3yunTtb *ecTKocTb BOAbI, KombuHupos OcobeHHocTn | OaBaTtb Tabnuupl §9,
TBEpAble ocobeHHOCTH maccosas Aons aHHbIN CTpOEHUA n XapaKTepucTu ynp.
BelecTBa CTpoeHuA pacTBOpeHHOoro CBOWCTBA KY XUOKNX U 2,6
HUOKMX U BeLlecTsa. HUAKNX 1 TBEPAbIX
1
TBEpPAbIX TBEpPAbIX BELEeCTB 810,
Kpuctannsi, ynp.
BellecTs BellecTs
aMpOoTepHOCTb 2,4
10 HucnepcHpie Cdopmupo- Onpenenenuie u knac | Ypok Knaccuouka- Pasnunuatb Tabnuupl §11,
CHCTEMEL.
BaTb cnduKamms mEcepe N3yyeHun LMo NCTUHHbIE U ynp.
Komnmousl npeacrasne- HOBOTO ANCNEepPCHbIX KON/IOMAHble 1-4
HBIX cucTeMm. Mctun
HWe o cocTase, mMmaTepuana cucrtem pacTBopbI

(3011 u renn)

MHOroobpasuu
M 3HaYeHuUn

HBbIC 1 KOJIJIOMAHBIC
pacTBOpPHI




ANCNEPCHbIX

cucTem
11 Cocras Be- PackpbITb fomonorusa, nsomepua, | KombuHu- OcHoBHble Pewatb aAM §12,
wecrts. Mpu- NPUYUHBI aNNoOTPONUA, MacCcoBas | POBAHHbLIN NOHATUA: 3ag4aun m ynp.
YUHbI MHOTO- MHoroobpasua | 4onA BbIxo4a NPOAYyKTa, romonorus, ynpaxHeHuA 4,8
ob6pa3us Be- BelecTs MOAApHasA nsomepus, Ha BbIXOZA,
wecrs KOHUEHTpauua annoTponus, npoAyKTa
maccoBas peakumm
AonA BbIxoaa
NpPoOAYyKTa,
monapHaa
KOHUEHTpa-
umA
12 O606uieHMe U O606LuLeHMe, OCHOBHble NOHATHUA Ypok OcHoBHble Mpounssogntb | Tabauubl, M MNosT
cucTemaTusa- cucTema- npeablayLmnx Tem 0606LLeHns NoHATUA BblUMCNEHUA oput
UMA 3HAHUA N0 | TU3aumMAa U b§1-
Teme: KoppeKuma 12
«CtpoeHue 3HaHUM,
BeL,ecTea» YMEHUM U Ha-
BbIKOB
y4yalmxca no
Teme
«CTpoeHune
BeLecTea»
13 KoHTponbHan KoHTponb Bce noHATMA 1 Bonpockl | KOHTpOAbHA Bce noHATMA U | BbinoaHATb JAM.
pa6orta Ne 1 3HaHWI No no teme A paboTta 1 BOMpPOCHI NO ynpaxKHeHnAa n «KOHTpOIIB-
CtpoeHune Teme Teme pewaTtb

HbIE U MPO-




BHLLECTBa «CTpoeHue 3a/aum BEPOYHbIE
BeLecTBa» paboTbI
«Xumus-11» k
y4eOHUKY
O.C.
I'aOpuensna,
c. 79-82
XUMHUYECKUE PEAKIIUU (12 4yacoB)

14 AHan3 Chopmupo- KombuHupos aAM §14,
KOHTPOJIBHOH | BaThb aHHbIiA MoHATsA — ynp.
paboTHI. npeacTasne- TEN0BOWA 5-7,
Temnosoit 50~ | e yuaLmxca addekt 8-9
‘ber XUMUHC™ 1 onamHax Tennosoit adpdexT peakumm,

KOU KLU
CHOH pearhi npoTeKaHua peakumn, SK30TEPMU-
Onpepenatb
Y 9K30TEPMUYECKUNE U yeckue u .
peakuun. TEnnoBoOM
3HAOTEPMUYECKUNE aHAOTEPMMY
H apoekT
ayunTb peakuuu, sHTanbnus, eckue
peakuun
yqaiuxea TEPMOXMMUYECKMNE peakuuu,
MPOV3BOANTL | ypagHeHUn 9HTaNbNMA,
pac4eTbl NOo TEPMOXUMUY
HeCKUm ypaBHeHus
YpaBHEHUAM

15 CkopocTb 0606WUTbL 1 CKOpOCTb XMMUYECKUX KombuHupos - NOHATHE Bbluncnatb aAM §15,
XMMUYECKOW pacwmpuTb peakumin, sHeprus, aHHbIM «CKOPOCTb CKOPOCTb XM1M. ynp.
peakuum 3HaHuA O XMMUYECKana KUHETHUKa. XMMUYECKON | peakumii no 1,5,

CKOpOoCTH peakunm»; dopmyne 6,11




XMMUYECKUX - hakTop®I,
peakuuii. B/MAIOLLNE
Ha CKOpOCTb
peakuui;
- MOHATME O
KaTanusa-
Tope n
mMexaHu3me
ero
nencTemns;
dbepmeHTbI-
6uokKara-
in3aTopbl
16 CkopocTtb HayuunTb KoHcTaHTa ckopocTy. KombuHupos aM §14,
XMMUYECKOK pewaTb 3aKOH AEeNCTBYOLLMX aHHbIN ynp.
peakLym pacyeTHble Macc, TemnepaTypHbiii Bbluncnate 5-7
3a/a4m KO3hOULMEHT, KaTanuns: CKOPOCTb XUM.
reTeporeHHbIN U peakumi no
roMoreHHbIM $opmyne
17 Ob6patumocTb AkTyanusmnpos | O6paTMMOCTb XMM. KombuHupos MNoHATmA — Onpepenato 8 | MopTpet Jle §16,
XMMUYECKNX aTb, peakuuit, CKOpoCTb aHHbIN obpatu- KaKyto WaTenbe ynp.
peaKkuuit. pacwmnpuTb U peakunun. KoHCTaHTbI MOCTb XMM. CTOPOHY 1-3,
Xnmmnyeckoe yrnybutb paBHOBeCKA, MPUHLUMN Peakuui, cmelaeTca 4-6
paBHOBecHe, 3HaHKUA O Jle WaTenbe CKOpOCTb XUM.
YC/I0BUA €ro XMMUYECKOM peakuuu, paBHOBecue




cCMeLLeHuns paBHOBECUM U KOHCTaHTb!
ero cmeLLeHum pasHOBeCHA,
npuvHuunn /e
WaTenbe
18 Ponb Boabl B 0 pacTBopax, PacTtBOpUMOCTb, KombuHupos | /1.p.Nel dusnyeckyto | 3anucbiBaTb aM §17,
XMMUYECKUX PacTBOPMMOCT | UCTUHHbIE PACTBOPbI, aHHbIN MpoBeaeH | n peakuum ynp.
peaKkumax. n, Nnpouecce Cnocobbl BbiparkeHUA ne p-uuni npespaLLeHni 1, 5-
PacTBOpMMOCTb. pPacTBOPEHMUA, | KOHLUEHTpauum WMOHHOIO XMMUHECKYIO CNUpPTOB, NX 8
Teopua KO/ZIMYECTBEHH | PAcTBOPOB, MaccoBas obmeHa Teopun nsomepusaum
SNEeKTPONINTUYECK | biX XapaK- [0NA PacTBOPEHHOrO ana xap- PacTBOPOE - n. Bolumncnatb
ol AmMccoumaumn. | TepUCTUKax BellecTBa KK HOHSITHS
pacTeoOpa SNeKTpoNUTHI, CBOWCTB «3JIEKTPO- maccosyto
0606wWnTb HE3/NIeKTPONUTHI, 3NeKTPON | JIUTBD» U AOJIO BE-
3HaHWA O auccoumauyuma, UTOB «HEJJICKTPO lecrTsa B
auccouma- accoumaums, JIATBIY, PacTeope
umm, rMAPaTMPOBAHHbIE TIPUMEPBL
CBOWMCTBax WOHbI, KaTUOHBI, CUJILHBIX U
9/IeKTPO/INTOB. | aHMOHbI, CTeNeHb cabbIx
HayunTb 3/1IEKTPOSINTUHECKO SIEKTPOJIUT
COCTaBAATb auccoumagmm OB; POJIb
ypaBHeHUsA BOJBbI B
auccoumaumm, XUMH-
peakumii YECKUX
WOHHOTO PCaKIMAX,
obmeHa. CYILIHOCTh
MEXaHU3Ma
JYcconuanu

HN;0CHOBHBIC
TTOJIOXKCHHUA




O

19 fmpponus Cdopmupo- CTpoeHune n coctaB KombuHupos ITonsarus — 3anucbiBaTb UHanKaTopsl, §18,
HeopraHM4Yecknx | BaTb NOHATUE ¢dbeHonoB, cBOKMCTBA U aHHbIN I'maponus, ypaBHeHUA pacTBopbl conen | ynp.
BELecTs rMaponuns. nonyyeHue, ruapoJims3 rMaposvsa B CuS0O,, Na,C0;, | 3,4,
Hayuntb npuUMeHeHue O KATHOHY, | 15hHom m NaCl, (NH,)CO; 7
COCTaBANATb aHUOHY, MOJIEKYNAPHO
MOJIEKYJISIP
ypasHeHue HEL M Buae
rmaponusa, MOHHEIA
onpeaenaTb BUI
cpeny
pacteopa
20 fwaponus 0606WnTL Maponus, rmaponuns Tunel CocTtaBnatb aAM §18,
OopraHuyeckmx cBefieHus o Nno KaTUOHY, aHUOHY, ruapoIn ynp.
BeLLecTs rmaponuse MONEKYNAPHBIN U 3a coJei u YPaBHEHWA 8
OpPraHUYec-KMX | MOHHbIN BUA, opranuye rApo/insa
coeaMHeHNN ypaBHeHuA, peakumn CKUX conei,
cheae!. coeauHeHUN
onpegenatb
XapakKrep
cpeapl
21 OkucnntenbHo- | Cuctematmsup | OKUCIUTENbHO- KombuHupos | /l.p. Ne3 - IOHSTHUS Cocrasnatb ncxa §19,
BOCCTaHOBU- 0OBaTb 3HaHMA BOCCTaHOBUTE/IbHbIE aHHbIN Pacno3Ha | OKHCIIH ypaBHeHuUA ynp.
Te/ibHble 0 KnaccuduKa- | peakumnm, OKUCAUTESNb, BaHue TEJb, OBP 1, 2,
peakuum umn OBP BOCCTaHOBUTEb, xnopm- BOCCTAaHO- 4
3/IEKTPOHHbIN H6anaHc 00B U BUTEJIb,
cynb¢a- OKHUCJICHHUC,
TOB

BOCCTaHOBIJI




eHUE;

- OTJINYMS
OBP ot pe-
aKIuH
HOHHOI'0O
oOmeHa
22 MeTtoa HayuunTb Anroputm, cxema Ypok- Anroputm un Cocrasnatb nexa Pewe
3N1eKTPOHHOTO COCTaB/ATb 3N1eKTPOHHOTO banaHca, | ynpaxkHe- cxemy ypaBHeHUs Hue
6anaHca OBP metogom | npougeccbl OKUC/IEHMS, Hue ¢ coctasneHmna | OBP metogom 3a-
3NEKTPOHHOIO | BOCCTAHOBAEHMA, 3NemeHTa- OBP 3/1EKTPOH- nay
6anaHca OKUCNTEND, MU Horo 6anaHca
BOCCTaHOBUTE/b COpeBHOBA-
HUM
23 dneKkTponms Codopmumpo- DNeKTponus, Katoa, Ypok CoctaBnAatb aM §19,
pacniaBoB U BaTb aHon, n3yyeHus YpaBHeHusn ypaBHeHUs KOHC
pacTBoposB npeacrasne- HOBOTO aHOAHbIX U aHOAHbIX U neKkT
3N1EeKTPOINTOB Huey maTepuana KaTOAHbIX KaToAHbIX
yyalmxca o npoueccos npoLeccos,
npouecce 3NeKTponn- CYMMapHbIX
3NeKTponn3a 3a npoLeccos
aNneKTponnsa
24
Knaccuduka- O6006muUTL 1 Peakims, TUIbl Iousatus —
Onpenendarb
Us paciiipuTh peakuuii - peakuun §13,
Kom6unmpo THI PEAKLIMU
XAMHYECKHUX 3HaHWA COCIVHEHMS, . COCTUHECHMUS Tabnuue! KOHC
BaHHLIN no
peakuuii B XUMHUYCCKHUX | pa3noKeHus, pa3oXKeHUs HEKT
. YpaBHEHUSIM
opranuyeckou | PEaKIHHU 3aMEIICHUS, HOHHOTO ,3aMEILCHUS




U 00MeHa, pa3yIoKeHus, HMOHHOI'O
Heopranuyec- JJIMMUHUPOBAHU, oOmeHa,
KO XMMHH A30MEpU3ALUU

25 KoHTponbHas KoHTponb Bce noHATMA 1 Bonpocbl | KOHTponb- Bce noHATMA | BbINOAHATL
pabora Ne2 3HaHWI No no teme HaA paboTa 2 1 BONpPOCHI ynpaxKHeHuA u
«Xnmmnyeckmne Teme no teme pewaTtb
peakuumn» «Xnmmuec-kume 3a4a4m

peakunmn»
BELLLECTBA 1 X CBOMCTBA (9 yacos)

26 MeTtannbl n nx Cucrtematusmp | MeTaninyHOCTb, KombuHupos | J1.p. Ned MoHATMA- [asaTtb Konnekuumn § 20,
CBOWCTBA. 0BaTb 3HaHMA 3/IEKTPOHHOE aHHbIN 3HaKkom- META/I/IMYHO | XapaKTepuUCTM | MeTannos, ynp.
Koppo3ua O CTPOEHUMn CEMENCTBO, MaKpo- 1 CTBO C CTb, Ky BeLLecTs- mozenu 1-3,
MeTannos aTomoB MWKPO3/IEMEHT, obpasuam | 3NeKTpPoH- MeTannos.. Kpuctannumyeck | 5 (6,

METaNNoBs, MeTanAnyeckasn CBAsb, n Me nunx | Hoe XapaKTepu3o- | UX peLueTok. B)
METANI/IMYECKO | MeTananvecKas pyfamu. CeMelcTBo, BaTb CBOMCTBA | PAg aKTMBHOCTU
" cBA3m, KpucTanan4yeckas N.p.Ne5 MaKpo- U MeTanNos, MEeTa/NoB.
0CO6eHHOCTU peLleTKa, Bsaumopn | mukpoane- OMMPaACh Ha [paHynbl UMHKA,
dunsnyeckmx napamarHuTHasa u encreune MEHT, NX NOJIOXKEHME | XKenesHble
CBOWCTB, AVNaMarHuTHas LMHKa U meTanamyeck | B MCX3 um rso3am,
XMMUYECKUX CNOCOBHOCTb. Kenesac | as csA3sb, CTpoeHune CoNIAHAA U
CBOWCTBax INEeKTPOXMMUNYECKMI pacTBopa | MeTan/JMyeck | aTOMOB. YKCyCHas
METaNNOoB. pA4 HanpsarKeHuA MU an Pasnunyatb KMCNOTbI,
Pacwmpntb 1 METaJI/IOB, OKCUAbI, KUCNOT U | KpUCTaNIU- XUMUYECKYIO U | TMAPOKCUA,
yraybuTb ranoreHmapl, cynbduabi, weno- yecKas 3NIEKTPOXUMMY | HaTpuA

3HaHUA O rmapmabl, NepoKkcuabl. yen. pelleTKa. €CKylo

KOppo3uu Xvmunyeckasa Kopposus, DIeKTPOXUM | KOPPO3UK

MEeTaNNO0B U 3NeKTPOXMMMYECKan NYecKmm




cnocobax
3aLLUUTBI
MeTannos

Koppo3ua, NpoLecchbl
OKUCNEHWUA,
BOCCTaHOB/IeHUSA,
NPOTEKTOop,

naccuBaums, UHIMGUTOP

paa
Hanpsaxe-
HUA
MeTannos,
oKcuapbl,
ranoreHnabl
cynbdungpbl,
rmapuabl,
nepoKcuabl.
MNoHAaTuA -
XMMUYecKas
Koppo3us,
3N1EeKTPOXUM
nyeckasn
Koppo3us,
npouecchl
OKUCNeHNs,
BOCCTAHOB/E
HUA,
NpoTeKTOop,
naccuBauma,
NMHrMbuTop

27

HemeTannbl n
MX CBOMCTBA.

Pacwunputb n
yrnyoutb
3HaHWA O
HemeTannax.

O3HaKoOMUTb C
HemeTannamm

rNaBHbIX

HemeTannbl,
3/1IeKTPOHHOE CTpOeHue,
CBOWCTBA, XMMUYECKMNE
npespaLeHns,
npumeHeHue.
OcCHOBHOW xapakTep,
KMUCNOTHbIN XapaKTep,

YpoK
cMcTemaTtusa
UM U
0606ueHnA
3HaHUN,
YMEHUI 1

J1.p.Ne6
3HakomcT
BO C
HemeTann
aMM U nx
npupoa-
HbIMMW

OCHOBHble 1
KNtoyeBble
NOHATUA.
MoHATHA-
OCHOBHOM
Xapakrep,
KMCNOTHbIM

JlaBaThb
XapaKTEPUCT
UKy

QJICMCHTaM-
HEMCTaJlllaM

Ha OCHOBE UX
TTOJIOXKCHUA

Konnekuuun
HemeTannos

§21,

ynp.
6,7




noarpynn 7,6, | oKMcAuTenNb, HaBbIKOB coeMHeH | xapakTep, B IICXD;
5wn4 rpynn, BOCCTAaHOBUTENb, NAMU OKUCUTeNb, | _ CPaBHHBATD
0COBEHHOCTAM | KOBaNeHTHas NoaApHas BOCCTaHOBUT | yemeTalIb
n dusnyeckoro | cBA3b, NONAPHOCTb enb,
C MeTannamm
N XMMMUYECKOrO | CBA3MW. KOBaJIeHT-
CTPOEHMUA, HaA
npMmeHeHue nonapHasa
CBA3b,
NONAPHOCTb
CBA3MU
28 Kucnotsl N3yuunTb Kucnortbl, TeXHUKa KombuHupos Knaccnou- Onpepenatb aM §22,
HeopraHuyec- CTPOEHMe, 6e3onacHOCTU Npu aHHbIN Kaumtio, npUHaanex- ynp.
Kue n Knaccudmka- paboTe ¢ HUMK, HOMEHKNATy | HOCTb 5
OpraHuWYecKme. | LMIO, KUCNOTHbIM OCTATOK, py m BellecTBa K
HOMEHKNaTy- b6ecKkmcnoposHble CBOWCTBA Knaccy Kucnot
py, KMUCnopoaocoaepKa- opraHuyec-
XMMUYeCKune LME KUCNOTbI KUX U
CBOWCTBA HeopraHu-
Kucnor YeCcKux
KMcnoT,
KayecTBeH-
HYtO
peakumto Ha
pacnosHasaH
ne Kncnot
29 OcHoBaHuA N3yuntb OcHoBaHus, KombuHupos OCHOBHbIE OnpeaenaTs Tabanypbl, AM § 23,
CTpOEeHMe, rMAPOKCU/IbHAA TPYNNa, | aHHbIN NOHATUA npUHagNex- ynp.
Knaccnduka- uenoum TeMbl, HOCTH 5,6




umto, KauyecTBeH- BellecTBa K
HOMEHKNaTy- HYO Knaccy
py, peaKLMto Ha | OCHOBAHWA,
XMMUYECKMNE YINEKUC-NbIN | Ha3BaTb €ro,
CBOWCTBA ras, Ha COCTaBNATb
OCHOBaHuUM pacnosHaBaH | popmybl
ue wenoye | OCHOBAHUM
30 Conu 0606WmnTHL Conu, KNCNOTHbIN KombuHumpos Knaccuou- Tabnvua § 24,
cBegeHus o OCTaTOK, HOMEHKNaTypa | aHHbIN Kauuto, pacTBOpMMOC- ynp.
CONAX, Hay4nTb | conemn HOMEHKNaTy ™, AM 5 (a)
noaTBep K- py u
[aTb CBOMCTBA CBOICTBA
Onpegenatb
opraHuye-ckmx opraHuyec-
npuHagnex-
n KMX U
HOCTb
HeopraHuyeck HeopraHuyec
. BelLecTBa K
NX BELLECTB KMX CONeN, .
Knaccy conem
KauyecTBeH-
HYytO
peakuuto Ha
pacnosHaBaH
ne conemn
31 MpakTnyec-Kan MpakTnyec- IIpaBuna - MepgHbIi
pa6ora Ne 2 Kan paboTa 3 TEXHUKH pacrio3HaBaT | kynopoc,
NpeHTUdVMKa- Oe3omacHO | b PACTBOPEI KapboHaT
KHMCJIOT U
umA CTH 1IpU N MarHus,
IIEJI0YEH;
HeopraHuyec- BBITIOJHCH ’ rMapoKcuna,
WU JaHHOM | -
KX 621 nucarTh HaTpVA,
- a00ThI
coeaMHeHuUM p ypaBHCHUA enesHble

XUMHUYCCKUX




peakuuii B

rsosgm, xnopug,

MOJIEKY- xenesa (lll),
JEIPHOM U1 conaHasn
HUOHHOM BUIE | e oTa,
npobuMpKu,
CAWYKMU
32 [eHeTn4yecKan OKcunabl, OCHOBAHMA. KombuHu- N.p. Ne7 OcHOBHblE Tabnuupl, AM, § 25,
CBA3b KNCNOTbI, CONU POBaHHbIN 3HaKom- Knaccol 3TUKETKM ynp.
PaccmoTtpetb
HeopraHuyec- CTBO C HeopraHuyec | 3anucbiBaTb Pa3/INYHbIX 4,7
B3aMMOCBA3b
KUX U . obpas- KX YpaBHeHMA MOOLLUX U
XWUM. CBOUCTB .
OpraHMYecKknx uamm coeaunHe- peakuum nx YNCTALLNX
. OpraHMyec-Kmx i
coeAHEeHNM MOHO-LLUNX | HUM npespatle- cpencTs
7]
M ymncTa- HUIA,
HeopraHmyecK
WMx OCyLEeCTB-NATb
nx
. cpeacTs. CBA3b U
coeguHeHnn,
U3yue- nepexoabl
Hay4YuTb
Hue npeacrasuTen
COCTaBAATL .
WHCTPYKL, el ogHUX
reHeTM4Yeckune
MW MO UX K/J1accoB B
CXEMbI
. COCTaBy U apyrue
npespaL,eHni
npumeHe
HUIO
33 KoHTponbHan KoHTponb Bce noHATMA n Bonpocbl | KOHTpob- BbinonHATb JIM.
03: Y,
pabora Ne3: 3HaHWUM no teme HaA paboTa ynpa*KHeHuA 1 «KOHTDPOBHBI
«BewecrBa un pewwaTb € U 1po-
UX CBOMUCTBaY» 3a4a4un BEPOYHbBIE
paboTbI

«Xumus-11» x




y4eOHUKY

0O.C.
["abpuensna,
c. 149
34 AHanus
KOHTPO/IbHOM
paboTbl.

NToroBbiit ypokK




